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Zine and Carbon Battery Plates of special quality, 


POLES—Wrought Iron or Composite Poles of various kinds, for Telegraph, Telephons, and Elostrie Light purposes. 
Makers of Special Underground Torpedo and Field Oables, with Shigi¢ or Multiplo Cores. 
Insulated Copper Wires, Strand and Ropes, taped or braided, cotton or covered. 


ELECTRIC LIGHT—Makers of Brockie’s Electric Lamp. 


Every description of Leading WIRES and CABLES. CARHON RODS, both 
Black and Coppered. 


SOLE MAKERS OF VYLE’Ss PATENT SASILY TESTED LIGHTNING CONDUCTORS. 


HOOPER’S TELEGRAPH & INDIA~RUBBER WORKS. 


Orrices :-~—31, LOMBARD STREET, LONDON, E.0. Wonxs :-4MITOHAM MILLWALL DOOKS. 


MANUFACTURERS OF SUBMARINE AND SUBTERRANEAN TELESBARS CABLES 
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PATENTEES AND MANUFACTURERS OF 


THE PILSEN ARO LAMP, THE JOEL SEMLINOANDESCENT LiK?, 
7" AND THE GATEHOUSE INCANDESOEST LAMP. 


Manufactory: THE MALDEN FACTORIES, KENTISH TOWN, NW., 
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mer sracer | TÉLEGRAPE AND TELEPHONE LINE WIRE 
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TL O eo IN - | 8, GREAT WINCHESTER STREET, E.C. 


Messrs. Ronprrtson, Brooman & Co., 


BEECH, 
rate charges. . Telegraph Instrument Case Manufacturer 
Pameuter or Costs Grams. by Steam Power, | 
Thirty Years’ Practical Experience. 109, DALSTON LANE, 
Provisional Protection, £8. EIN GS L A N D. 


Railway and Telegraph Engineers supplied with every 


GEO, HOUGHTON & SON, | The materi and workman o 


first quality and guaranteed. (Established 1872.) 
89, HIGH HOLBORN, W.C., Drawings for New Designs got out for approval, 


MANUFACTURERS OF ALL KINDS OF 


GLASS GLOBES, &c,, 


FOR 


ELECTRIC LIGHTING. 


FREDERICK SMITH & Co. 


Contractors to H.M. Postmaster-General, 


CALEDONIA WORKS, HALIFAX, ENGLAND. 


SPECIALITIES: 
PATENT GALVANISED 


F, A. STEVENS, 
Electric Bells and Batteries Manufactured, Wholesale and Retail. 
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TELEGRAPH CABLE MAKING MACHINERY 


Suitable for every description of Cables (Land and Submarine). 


WIRE STRANDING MACHINES 
For making Telegraph Strand with any number of wires from 3 to 19. 


| CORE SERVING MACHINES of all sizes. 
TAPING MACHINES, Single and Double. 


WIRE COVERING MACHINES of every description for covering wire with india-rubber, gutta-percha, hemp, 
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COMPLETE SETS of Machine for purifying and preparing INDIA-RUBBER and GUTTA-PERCHA ~ 
for Telegraphic purposes. 


Estimates furnished on application. For Plans of Works a fee is charged proportionate to the labour involved. 


THOMAS BARRACLOUGH & Co., Limited, 8, King Street, Manchester. 


| | THE INTERNATIONAL MACHINE Co, 
GRIF F ITH & Co. 118, Whitehorse Street, Commercial Road, London, E. 
(Late Harborow & 


ELECTRIC LIGHT ENGINEERS). 


THE UNIVERSAL 
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BLACK EARTH WAX, CRUDE AND REFINED. 
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BATTERY JARS, 
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Chemical Apparatus, Art Stoneware, 
175, BISHOPSGATE ST. WITHOUT, 175| crvormuns, ac. 


LONDON. Contractors to the Post Office and other Departments. 
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ELECTRICAL & SCIENTIFIC APPARATUS. J. T. GENT & Co. 
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Telephone Switches ind Transmitters, ELECTR:CAL ENGINEERS, LEICESTER, 
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_ Contractors for all Material required by 
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CATALOGUE, Two Sramrs. 


THOMAS CRAMPTON & CO., 
MANUFACTURING ELECTRICIANS AND OPTICIANS, 
251, Hien Horsorn, Lonpon, W.C. 


ELECTRICAL & SCIENTIFIC APPARATUS. 


WHOLESALE MANUFACTURERS OF 
ELECTRIC BELLS, ELECTRIC REVERSING INDICATORS, 
“ARC” LAMPS, 


Glectric and Pruewmatic Bells, 
CHEAPEST HOUSE FOR BATTERIES. 


New “Granule” Battery, Constantand Powerful Coils, 
Vacuum Tubes, Terminals, Carbons, Wire, and all Materials. 


INSTRUMENTS MADE, REPAIRED, OR ALTERED ON THE PREMISES, 


New Edition, complete Illustrated Catalogue of Electric Appliances and 
Materials, T2 pp., post free four stamps. 
SPECIAL QUOTATIONS TO THE TRADE. 


Manufaetaring Electricians, 4, Little Britain, London, EC. 
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LONDON OFFICE, 110, CANNON STREET, E.C. MANCHESTER OFFICE, 3, SPRING GARDENS. 


HENLEY’S WORKS CO, 


LIMITED, 
THLEGRAPH ENCGINEERS & CO 


MANUFACTURERS OF SUBMARINE CABLES 
AND TELEGRAPHS OF ALL KINDS. 


TELEGRAPH WIRES AND STORES OF EVERY DESCRIPTION. 


8, Draper’s Gardens, Throgmorton Street, London. 
WORKS—NORTH WOOLWICH. 


BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


For Thirty ycars these manufactures have been celebrated for a high degree of vitrefaction combined with great toughnoss and strength. 
Brown Stoneware. White Stoneware. Brown Porcelain. Porous Cells. 
Economy, Strength, and Durability combined. Prize Medal, Paris Electrical Exhibition. 
Works: DENBY POTTERY, NEAR DERBY. 
London Office: 6, ST. PANCRAS STATION, EUSTON ROAD, N.W. 


ESTABLISHED NEAPLY A QUARTER OF A CENTURY. 


TEE COLONEKEES INDIA. 


CIRCULATES 


THROUGHOUT A WEEKLY RESUME OF Penn À 
miataie NEWS FROM HOME FOR COLONIAL READERS. COLONIAL NEWS FOR HOME READERS. AUSTRALIA, 
, NEW ZEAL ABD 
SCOTLAND, Original Articles on Current Guents, and on the — pe Boon A, 
IRELAND, RESOURCES, WEALTH, AND PROSPECTS OF THE WHOLE BRITISH EMPIRE. CANADA 
and the REVIEWS OF AGRICULTURE & INDUSTRIAL EXHIBITIONS. SOUTH AFRICA, 
CONTINENT NOTICES OF MANUFACTURERS’ SPECIALITIES, and the 
of TRADE NOTES, cc. COLONIES 
EUROPE. GENERALLY. 


A VALUABLE MEDIUM FOR ADVERTISERS SEEKING FOREIGN AND COLONIAL CONNECTIONS. 
Subscription (per annum) :—Post free, United Kingdom, 10s. 6d.; Ovlonies, India, § Foreign, 128. 6d. Single copy, 3d. 
67, Cornhill, London, E.C. R. SCOTT, Manager. 


THE “SWAN” INCANDESCENT LIGHT, 


J. EDMUNDSON & CO. having been appointed as Agents in London for the Exhibition and Sale of 


the SWAN INCANDESCENT ELECTRIC LIGHT, are prepared to furnish Estimates for Supplying and Fitting up 
these Lamps complete, with all necessary apparatus. 


J. EDIMUNDSON c& co., 
ENGINEERS AND ELECTRICIANS, 
19, GREAT GEORGE STREET, WESTMINSTER, S.W. 


COOKE & CO. 


LIMITED, 


SYDNEY EXHIBITION R t A, MERI. as exhibited 
epor by Sections of Bends and various Manufactures. 


MELBOURNE EXHIBITION, 1880. FIRST AWARD FOR ALL EXHIBITS. 


THE ONLY ENGLISH HOUSE WHICH OBTAINED A FIRST-CLASS AWARD FOR WIRE, | 


Bessemer Steel and Best Puddled and Charcoal Iron Rods, GALVANISED TELEGRAPH and CABLE 
WIRE, Steel and Iron Fencing and Strand Wire, Merchant Iron of all descriptions, and Best Homo. Yorkshire Iron 
for Engineering purposes. Telegraph Wire to British Government tests, in 100 lb. pieces, without weld or joint. 
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BARRAUD ao DS, 


41, CORNEIII.L. E.C. 


PATENTED METHOD OF 


SYNCHRONISING CLOCKS, 


Which keeps invariably set to Mean Time all Clocks electrically connected, 


THE FOLLOWING TELEGRAPH AND Ratway CoMPANIES HAVE ADOPTED THE SYSTEM : — 
EASTERN TELEGRAPH COMPANY. 


AMERICAN CABLE COMPANY, 
ANGLO-AMERICAN TELEGRAPH COMPANY. GREAT EASTERN RAILWAY. 
INDO-EUROPEAN TELEGRAPH COMPANY. METROPOLITAN RAILWAY. 
PARIS AND NEW YORK TELEGRAPH COMPANY, MIDLAND RAILWAY. 

GREAT NORTHERN TELEGRAPH COMPANY. 


Provincial and Foreign Concessions arranged on terms to be obtained on Application. 


LONDON AND NORTH-WESTERN RAILWAY. 


OFFICE FOR PATENTS, = 
86, SOUTHAMPTON BUILDINGS, LONDON, w.c. 


Mr. HE. P. ALEXANDER 


(Fellow of the Institute of Patents’ Agents), 


Consulting Gngineer and Patent Agent, 


CONTINUES TO OBTAIN 
BRITISH, COLONIAL, AND FOREIGN 


PATENTS FOR INVENTIONS 


THE BROOKS’ PATENT INSULATORS 


WERE AWARDED THE FIRST PREMIUM 


At the Paris Exposition of 1867, at the Vienna Exposition, 1873, at the CINCINNATI INDUSTRIAL ExPOSITION 
in 1874, and at the CENTENNIAL EXPOSITION at PHILADELPHIA in 1876. 


These INSULATORS are being largely used by the WESTERN UNION and American Union TELEGRAPH Cos. 


MANUFACTUREDSAND FOR SALE BY 
DAVID BROOXES, 
22, SOUTH TWENTY-FIRST STREET, PHILADELPHIA. 


PETER BROTHERHOOD, 


MECHANICAL ENGINEER, 


BELVEDERE ROAD, WESTMINSTER BRIDGE, LONDON, S.E. 
PARIS: HENRY CHAPMAN, Esq., 10, RUE LAFFITTE. 


PATENT 3-CYLINDER “ENGINES 
As supplied for driving SIEMENS? Dynamo Machines for Cunard Steamers “ Servia,” ‘ Cephalonia,” ‘ À md 
SS. “ Faraday,”  Manapouri,” “ Goorkha,” “ Wairarapa,” new Channel Steamer “ Invicta,” &e., 


Intending purchasers of High-speed Engines, for Driving Dynamo Machines of any class, or for other purposes, are ile to inspect the 
BROTHERHOOD Engines at work at the above address. 
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THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


THE TELEGRAPHIC JOURNAL AND 


@lectrical Review, 
Vout. XI.—No. 247. 


THE RESISTANCE OF CARBON AND 
THE TELEPHONE. 


Ir is a little curious that all through the telephone contro- 
versy during the past four or five years, and also in the recent 
lawsuits of Edinburgh and London, no mention has been 
made, as far as we are aware, of the experiments made as long 
since as 1866 by Mr. 8. Alfred Varley with carbon lightning 
guards. It is well known that this gentleman has claims 
jointly with Sir Charles Wheatstone and Dr. Siemens to the 
discovery of the reaction principle upon which the dynamo- 
electric machines of the present day are constructed. In 
1870 Mr. Varley réad an important paper before Section A 
of the British Association meeting at Liverpool on 
“ Lightning and Telegraph Wires,” and this was published 
in our contemporary Engineering on the 7th of October in 
that year, 

Mr. Varley, when experimenting with electric currents of 


varying degrees of tension, had observed the very great 


resistance which a loose mass of dust composed even of 
conducting matter will oppose to electric currents of 
moderate tension. 

With a tension of, say, fifty Daniell cells, no appreciable 
quantity will pass across the dust of blacklead or fine char- 
coal powder loosely arranged, even when the battery poles 
are approached very near to one another. 

If the tension be increased to, say, two or three hundred 
cells, the particles arrange themselves by electrical attraction 
close to one another, making good electrical contact, and 
forming a channel or bridge through which the electric 
current freely passes. 

When the tension was still further increased to six or 
seven hundred cells, the author found the electricity would 
pass from one pole to the other through a considerable 
interval of the ordinary dust which we get in our rooms, and 
which is chiefly composed of minute particles of silica and 
alumina mixed with more or less carbonaceous and earthy 
matters. Incandescent matter offers a very free passage to 
electrical discharge, as is indicated by the following experi- 
ments. The author placed masses of” powdered blacklead 
and powdered wood charcoal into two small crucibles ; no 


current would pass through these masses of powder whilst 


they were cold, however close the poles were approached, 
without actually touching. The battery employed in this 
experiment was only twelve cells. 

The crucibles were then heated to a red heat, and elec- 
tricity freely passed through the heated powder, and on 
testing the resistance opposed by the heated particles, 
placing the poles l'in. apart, and employing only six cells, 
the average resistance opposed by the blacklead was only 
four British Association units, and that due by the 
wood charcoal five units. | 


These observations go to show that a an beteicenl of dust. 


two metallic opposes - a 
decreasing resistance to an increasing electrical tension. | 
Reasoning upon these data the author was Jed to.construct 
what he terms a “ lightning pel which he constructs in 
the following way :— 


Two thick metal in points, are , 


inserted usually in a piece of wood. These points approach 
one another within about 1-18th of an inch in a chamber 
cut in the middle of the wood... _. 


This bridge is placed in the electric circuit in the most. 


direct course which the lightning can take, and the space 
separating the two points is filled loosely. with powder, 
which is placed in the chamber, and surrounds and covers 
the extremities of the pointed conductors. 

The powder employed consists of carbon (a conductor), 
and a ere substance in a minute state of 
division. 

We have now to consider the behaviour of the li ghtning, 
bridge in a circuit struck by lightning. 

The lightning finds in its direct path, not a space of air, 
but a bridge of powder, consisting of particles of conducting 
matter in close proximity to one another ; it connects these 
under the influence of the discharge, and throws the particles 
into a highly incandescent state. Incandescent matter offers 
a very free passage to electricity, and the secondary current 
developed by the demagnetisation finds an easier passage 
across the heated matter than throu gh the coils of a telegraph 
instrument. 

The reason a powder conislatingy entirely or chiefly of con- 
ducting matter cannot be safely employed, is that, although 
in the ordinary conditions of, things it would be found to 
oppose a practically infinite resistance to the passage of elec- 
tricity of the tension of ordinary working currents when a 
high tension discharge occurs, the, particles under the in- 
fluence of the discharge will generally be found to arrange 
themselves so closely as to make a conducting connection 
between the two points of the lightning bridge. This can 
be experimentally demonstrated by allowing the secondary 
currents developed by a Rhumkorff 8 coil to spark through 
a loose mass of blacklead. 

Mr. Varley made the following experiments to test the 


_ resistance opposed to the passage of electricity by powdered 


conducting matter :— 
Two crucibles were filled with blacklead powder (the best 
commercial blacklead used for domestic purposes). Two 


crucibles were filled with powdered charcoal, obtained from 


a charcoal dealer. The battery poles of a 12-cell sulphate 
battery were placed half an inch apart in the powders, a 
horizontal galvanometer being included in the circuit, and 
no deflection was obtained either with the blacklead or the 


charcoal powder ; the galvanometer employed gave a deflec- 


tion of 50 deg. with 12 cells through a resistance of 65,000 


ohms. The crucibles were then heated to a full red heat,. 


and the poles of the 12-céll battery placed in’ the heated 


powder, and the resistance opposed by the heated powder in 


each crucible measured. The wood charcoal gave a resist- 
ance never exceeding 7 ohms. The blacklead gave a resist- 
ance never, exceeding 6 ohms. The crucibles ère ‘ then 
removed from the fire and allowed to cool, and. tested again. 
some days afterwards; the powders were now found to con- 
duct when cold. The wood charcoal powder gave a resistance 
continually varying and ranging between 2,000 and. 500 
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ohms. The blacklead gave a more constant resistance, 
ranging between 400 and 100 ohms. 

Mr. Varley concluded from this that the effect of highly 
heating charcoal and blacklead appears to be to make the 
particles more dense and to bring them closer together, so 
that they conduct. 

It seems highly probable that had Mr. Varley been 
engaged as a scientific witness in the late trials, some very 
interesting information concerning the behaviour of carbon 
in different forms under various conditions might have been 
elicited, as it is hardly probable that his experiments did 
not lead him to think of it in connection with matters 
other than that of his lightning bridge. 

A great deal has been said about Clerac’s tube of carbon 
for obtaining variable resistance, and we believe that it was 
in use before Mr. Varley’s invention ; still, we think that 
in justice to the researches of the latter, we should not 
allow the matter to be unheralded because at the time 
it formed the subject of no particular praise or called for 
much remark in scientific journals. 


THE TELEPHONE INDUSTRY. 


Mr. Fawcett, speaking in the House of Commons last 
Saturday, said :—“ It was desirable also that he should 
remove all doubt as to the relations of the Government to 
the telephone companies, as there had been a great deal 
of speculation on the chance that the Government would 
urchase them. It was as well that the truth should be known, 
or he believed that it was altogether improbable that the 


Government would do’ so. Their policy was to encourage . 


free competition. If the thing could be done best by 
private companies he could only say he should be delighted 
to see the whole telephone business of the country conducted 
by private enterprise. If, on the other hand, it was proved 
that the business was better done by the Government, the 
Government would have beaten the companies in the open 
field of competition, and could occupy the ground without 
being subject to claims for compensation.” 

We are pleased at the attitude taken by the Postmaster- 
General in this most important matter, and if the private 
companies can only have fair play, we may shortly hope to 
see an immense development of such a necessary adjunct to 


‘ our business relations asthe telephone. There are, however, 


several obstacles to be overcome, the chief one being the 
monopoly at present possessed by the United Telephone Com- 
SS least in their own ideas. Even here the stum- 
ling-block appears to be not so much in the receiving instru- 
ment as in the transmitter. A great difference of opinion 
still exists as to the amount of ground covered by Mr. 
Edison's single claim, and yet another battle must be fought 
over this subject. As far as we understand this Edison 
patent for a transmitter or tension regulator, it is limited in 
its character; but we believe that the United Telephone 
Company think it covers any semi-conductor placed in 
between any two points of a circuit, no matter how con- 
nected, or how constructed, as long as the impulses of 
the voice are directly employed to change the positions of the 
atoms composing the semi-conductor, and thus to vary the 
resistance of the circuit. This unsatisfactory state of 
affairs will, however, it is to be hoped, shortly be placed on 
a proper footing ; for until such is the case, it 1s almost hope- 
less to suppose that the telephonic industry can make 
any great advance, even on the strength of the licences 
recently granted by the Postal authorities. 

The telephone is no longer a novelty, yet we think our 
readers will be somewhat surprised at the table we now 
place before them. 

We extract from the New York Review of the Telegraph 
and Telephone of July 15th, the following statistics of the 
progress made in seven countries of Europe. Number of 
telephonic subscribers in actual operation in Europe :— 


IN FRANCE. 
Name of Town. Name of Corporation or Co. No. of 

Société Générale des Téléphones ......... 
Bordeaux ......... 99 178 
Havre 99 : 114 
L ODS : 269 

IN ENGLAND. 
London ......... United 1,561 
Manchester ......... Lancashire & Cheshire boss Co.... 650 
Liverpool............ 99 99 510 
Blackburn ......... 52 
Burnley ............ 33 
Accringto n 26 
Warrington LE 12 

IN AUSTRIA 
IN SWITZERLAND. 

IN BELGIUM. 
Company Belge du Téléphone Bell ...... 402 
Antwerp ,, 99 651 
Charleroi............ 99 200. 

IN ITALY. 
Société Générale Italienne des Téléphones 310 
99 ove 348 
Florence ............ ” ese 65 

IN GERMANY. 

Operated entirely by the Government.* . 
Frankfort ......... 99 int 179 
Mulhouse ......... 99 100 
Strassburg 99 99 eee 


As the above statistics stand it would appear that private 
companies, and not the government, should have the tele- 
phone business ; but as yet so little has been done in Europe 
that the data we have at command is scarcely sufficient to 
allow of the deduction of any decided opinions. 

We will now leave our readers to compare the respective 
telephonic industries of these countries, and we shall look 
forward to the time when we are able to state that England 
holds the leading position in this branch of electrical work, 
which she does at the present moment in regard to the 
telegraph. 


* Price of each subscription is same in every town, viz.: 200 marks 
(50 dollars), up to 2 kilometres and 50 marks (10 dols.) for each 
additional kilometre from the Central Bureau. To have a second or 
additional instrument in the same house and on the second line, the 
price is an extra 50 marks (10 dols.). 

An income of 403,853,474 dols. during the year ending with June, 
1882, was more than the government has received during any 
previous year since 1867, and the cost of the government, including 
pensions, was but 187,630,093 dols., leaving a surplus of 
144,966,937 dols. after the payment of 75,258,439 dols. interest on 
the national debt. Unfortunately, the pension payment will be very 
heavy this year; but the interest on the debt will be 13,896,329 dols. 
less than it was last year. -The customs receipts, the greatest last 
year in all the history of the nation, 219,986,223 dols., would be 
sufficient to maintain the government and slowly reduce the national. 
debt, were the internal revenue and income from miscellaneous 
sources wholly to cease. 
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THE EDISON ELECTRICAL ESTAB- 
LISHMENT AT IVRY. 


[We are again indebted to the courtesy of M. le Comte 
du Moncel for advanced proofs of the above interesting 
article, which appears in our contemporary La Lumière 
Electrique. Unfortunately it arrived too late for insertion 
in our last week’s issue. | 


Tue finest electrical establishment at present in existence 
in France, both as regards the size of the building and the 
lant, is that which has just been started at Ivry, near 

aris, by the Edison Light Company. It belonged for- 
merly to M. Alexandre, and was used for the construction of 
organs and pianos, and it is built in a part of the old park 
of Ivry. Besides the principal part of this establishment, 
which forms a large courtyard buiit in on every side, there 
are several wings of four storeys placed parallel and perpen- 
dicularly all round, which give to the whole the appearance 
of an admirably planned manufacturing city on a small 
scale. It is in these wings that the various machines are 


placed which are required for the manufacture of the appa- ” 


ratus which enters into Edison’s system of electric lighting. 

In one wing we find the lathes and tools necessary for the 
construction of the dynamo-electric machines of the Edison 
system. Several models are constructed which can indi- 
vidually maintain series of 17, 60, 100, 125, 150, 250, 500, 
and 1,200 lamps. Each part of these machines is manufac- 
tured in a certain workshop, and the coiling of the wires 
which necessitated special arrangements is performed in 
separate rooms. 

In several other wings are the workshops devoted to 
the manufacture of the lamps. In one we see little blades 
of bamboo which come from Japan in boxes, and then pass 
through several hands to be reduced gradually to the 
required thickness, which is that of a sheet of paper, and at 
last cut so as to present the appearance of aslender filament, 
perfectly formed and terminated at the two extremities by a 
sort of expansion, by means of which it is fixed to the wires 
of the circuit. These different operations necessitate 
several workmen, who pass to each other in succession the 
blades of bamboo as they are fashioned, and the work is per- 
formed with machines admirably constructed and con- 
venient to manage. In another part of the establishment 
the carbonisation of the filaments is performed. They are 
first put into little flat moulds, hermetically closed, which 
bend them into the shape of a horseshoe; and these 
moulds are so arranged, that during the carbonisation, which 
necessarily reduces the length and thickness of the filament, 
the horseshoe shape is constantly maintained. These moulds 
are then placed in graphite cases, hermetically closed, and 
these cases are in their turn put into furnaces heated to 
a high temperature. An entire building is set apart for 
this process, and the furnaces are constructed on an excel- 
lent model and simplify the work considerably. 

The glass bulbs of these kinds of lamps are made in 
another part of the establishment, and their manufacture is 
effected in two different workshops. In one are constructed 
the glass tubes through which the platinum wires are fuzed, 
to which the extremities of the carbon filaments are to 
be attached ; in the other are manufactured the bulbs into 
which these tubes are to be introduced with their carbon, 
and which are to be exhausted of air. It is curious to see 
with what promptitude these various operations are effected ; 
and one can now easily understand that 500 of these lamps 
can be made in a day. 

But what especially excited my curiosity is the manner in 
which the vacuum is obtained ; it is quite an installation of 
a physical laboratory. Imagine in a large hall a sort of long 
enclosure, closed by three partitions about 2 metres high, 
and on the walls of which are externally placed in series 
500 mercury barometer tubes, of a construction somewhat 
analogous to that employed by Sprengel ; imagine adjusted 
to each of these tubes a lamp with its bulb not yet closed, 
and in the middle of the space enclosed by the partitions 
two large tubes of cast-iron, about 20 centimetres in dia- 
meter, communicating with the 500 tubes and connected 
with an enormous vacuum pump of Sprengel, and you will 
be able to form an idea of the importance which has been 
given to this process. The process of exhausting these 


lamps is, as has been often said, extremely important and 
very delicate ; for not only should the vacuum prevent the 
combustion of the carbon filament, but it should also in- 
crease its tenacity. This is why it is necessary to proceed 
by several successive operations effected after longer or 
shorter intervals of time, during which the filament is 
rendered incandescent under the influence of a more or less 
powerful current. Thus the gases contained in the pores of 
the carbon are set free, its density increases, and its tenacity 
becomes sufficiently great to be comparable to that of a 
metallic wire. 

Under these conditions filaments of carbon of the thin- 
ness of a hair can resist powerful jerks communicated to 
the lamp, and are not appreciably changed by incandescence. 
It is by this means that the lamps now used in the Edison 
system are warranted by the company to last 800 hours. 
There are besides many which have lasted nearly double 
that time, and it is even asserted that the mean duration is 
1,200 hours. 

One of the most important conditions of the Edison 
system is the complete uniformity of resistance of the car- 
bonised filaments ; therefore an entire testing apparatus has 
been arranged for the measurement of this resistance by the 
Wheatstune bridge and the Thomson mirror galvanometer. - 
A dark room is used for this purpose, and as the filaments 
are manufactured, they are sent to the operator and classified 
according to their resistance. The carbons of the 16 candle- 
power lamps have a resistance of about 140 and those of 
the 8-candle lamps a resistance of 70 ohms. However, some 
are now constructed which have a resistance of 280 ohms, 
and which are made to give a light of 10 candles, 

These carbons have the advantage of allowing of a greater 
division of the light from the same dynamo-electric machine, 
and this can be easily understood if we reflect that the total 


_ resistance of the outer circuit, which should be about equal 


to that of the machine, would become much less than the 
latter, if the number of derivations became too great, and in 
order then to obtain the equality of the two resistances, the 
resistance of each derivation must be increased. The 
measurement of the resistance of the carbons is not all that 
is done in the hall of which we are now speaking; the 
photometric measurement of each lamp, under the influence 
of a given and constant current, is also taken. For this 
purpose the Bunsen photometer is used, and for a standard 
light, a Carcel lamp, arranged on a balance, is employed, so 
that the quantity of oil consumed per hour can be measured. 
All these measurements are noted, and the lamps are grouped 
into different divisions, according to their resistance and 
intended luminous intensity. 

Other workshops are also set apart for the joining of the 
carbon filaments to the platinum conductors, and for 
mounting the lamps on their supports. We know that the 

latinum wires are terminated where they meet the carbon 

y two little plates, arranged like the jaws of a vice, and 
between these plates are introduced the appendages which 
terminate the filament. In order to insure good contact, 
they are electro-coppered, and the joint becomes permanent. 
For this purpose several baths are placed separately in a 
room, and in each bath a great number of these joints can 
be coppered simultaneously. The plaster mounting of the 
bulbs on to their support is also done quickly and very 
simply, so that all the elements which enter into the con- 
struction of the Edison lamps are manufactured in the 
establishment. Only the fittings, suspensions, brackets, and 
candelabra of bronze, are left to Parisian industry, but they 
are constructed according to the models sent from America. 

Besides the workshops of which we have just spoken, 
there are others set apart for the manufacture of the con- 
ductors, of different diameters, intended to supply electricity 
to the lamps through streets and houses. This department 
has only just started, and has not as yet the importance that 
it will have in the future ; but it has necessitated a vast 
amount of space, and several buildings adjacent to the 
establishment will be employed for this work. We must 
also mention among the various departments of this industry, 
the rooms for designs of machines and of installations, rooms 
for packing, saw-mills, forges, and experimenting rooms, in 
which are placed steam-engines of great power. 

The whole installation has been effected in six months, 
under the able direction of Mr. Batchelor, Mr. Edison’s col- 
laborateur, who is the engineeriny electrician to the com- 
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pany. It will not, however, be completed until the latter 
end of the year. We see that, unlike what has been done 
by many electric lighting companies, the one of which we 
mt is more interested in the practical side of the question 
than the financial, which is a safe guarantee of the reliability 
of the enterprise. Besides, it is known that already several 
installations have been established in various European 
towns, and we know that the company is receiving every 
day orders for France. As they are now in a position to 
carry them out, it is probable that we shall very shortly be 
able to judge for ourselves of the advantages of this system 


of lighting. TH. DU MONCEL 


ELECTRIC LAMP. 
ROBERT MONDOS’ SYSTEM. 


Tus electric lamp has lighted the concert-hall of the 
Champs El since the 1st May last, and an indefinite 
number of burners can be placed in one circuit, aceording 
to the electromotive force of the generating machine. The 
regulation is founded on the principle of derivation, the 
inventor having determined to dispense with all clockwork 
and all antagonistic springs, and has so arranged his 
apparatus that a single electro-magnet performs the two 
distinct functions of making and regulating the arc. The 
lower carbon is fixed on a strap suspended to the box con- 
taining the mechanism, the displacements of the movable 
upper carbon effect the lighting and maintain the fixity of 


= 


the arc. The mechanism represented in the diagram com- 
prises an electro-magnet, E, the cores of which only occupy 
part of its length, about one-third ; inside the coils, two rods 
of soft iron, F, suspended to a horizontal lever, L, turning at 
o and balanced by a weight, P, move freely. The screw, v, 
serves to limit the movement of the lever, L, to which is 
suspended a tube, T T’, traversed by a solid rod, 6 c’, which 
supports the movable carbon suspended to its lower 
extremity. The carbon holding rod, cc’, can slide freely 
into the tube, T T’, but it is prevented from doing so by a 
brake, m, J, a, the two extremities of which, m and a, in the 
form of a v, grip the rod, c c’, and hold it by friction in the 
tube, TT’. For this purpose, the tube, T 7’, has an indentation 


opposite the brake. This brake is fixed on a lever, L, 1, 
turning at the point, 0. The movements of the centre, o’, 
are distinct from those of the tube, T T, on account of the 

uare, T 0’; the lever, L, has an armature of soft iron, p, 
placed opposite the cores, F, and the action which the cores 
tend to exercise on this armature is counter-balanced by the 
weight, P. When the apparatus is at rest. the carbons are 
separated and the brake, /, m, a, maintains the rod, cc, 
firmly held in the tube, T 1’. 

At the time when the current is sent into the apparatus, 
the carbons being separated, the current passes entirely into 
the coils, £, the rods, F, are powerfully attracted, the lever, 
L, Swings and makes the entire system descend, whereas the 
armature, p, being powerfully attracted, loosens the brake 
and enables the rod, © c, to descend freely until the two 
carbons come in contact. At this moment, the carbons 
being in contact, the current passes almost entirely through 
the main circuit, the power of the electro -magnet 
diminishes considerably ; the levers, L and L, then swing in 
an opposite direction under the action of .the weights, P and 
P’, the entire system is raised and the arc'is formed. As the 
arc lengthens in consequence of the consumption of the 
carbons, the current which passes through E increases in 
power, the cores, F, are more powerfully attracted, they 
attract the armature, », with more force ; the lever, L’, then 
tends to swing in the direction of the hands of a watch, 
the point of attachment of the brake, /, m, a, tends to recede 
from the rod,c ©, and consequently to loosen the brake 
which allows the rod to slide, and so: shortens the arc. 
Practically the movement of L' is in@ppreciable, and the 
rod, © C, slides by its own weight slowly and continuously. 
During this process of regulation the part, L, is immovable 
on account of the heaviness of the weight, P, and it only 
swings at the moment of lighting, when the arc is broken 
and the carbons separated. The regulator we- have just 
described works with continuous or alternating currents as 
occasion may require. At the concert-hall at the Champs 
Elysées the burners are worked by an alternating current 
Siemens’ machine ; there are sixteen of them arranged in 
four distinct circuits. . 
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The little vibrations produced in the mechanism by the 
alternating currents: are very favourable to the working of 
this system, in which the carbon-holder is maintained by 
the friction of the rod between the tube and the brake. 
The apparatus can work with currents of very different 
intensities without changing any part of its mechanism. 

In order that this object may be effected, the distance of 
the counterweights, P and P’, from the centres of the levers, 
L, L’, is adjustable ; and, moreover, the relative position of 
the movable bar, F, and the armature, p, can be altered so 
as to obtain a very delicate adjustment. 

At the concert-hall of the Champs Elysées the lamps 
work normally with carbons 10 mm. in diameter, a current 
of 10 ampéres, and a difference of potential of 60 volts at 
the terminals of each lamp. The light presents very great 
steadiness, and the mechanism is so simple that the system 
has worked up to the present without any hitch. 


[AuG. 19, 1882. 
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TELEGRAPHS IN CHINA. 


[We find the following article in the Shanghai Courier, 
and as we also receive private information that the facts are 
authentic, it may be of interest to many of our readers, and 
to all it will form a relief to the ever-recurring topic of 
electric lighting. ] 


Now that a land line of some 900 miles in length, connect- 
ing Tientsin with Shanghai, is erected and open for the 
transmission of public messages, it may be worth while to 
examine the future prospects of telegraphic enterprise in 
this country, and to view the probabilities of further exten- 
sions. This line, with a line from Tientsin to Taku and 
Peh Tang, is, we believe, the property of the Chinese 
Government, and is managed exclusively by Chinese officials, 
and worked by some six or seven operators of the Great 
Northern Telegraph Company. The erection of the line 
was entirely due to the scare induced by the anticipated 
war between Russia and China. in 1880-81, and the money 

ted for the cost of construction was voted by the 
“ Imperial Defence Bureau.” 

It is somewhat curious to speculate as to the reason why 
the long-shown antipathy of the Chinese Government to 
telegraphs was en swept away from the celestial mind. 
Up to the year 1876 the most violent dislike to anything 
et Auch necessitating posts and wires, or any visible 
obstruction to the beneficent influences of Fung Shui, was 
always manifested—witness the prolonged but abortive 
attempt of the Great Northern Company to erect a land line 
from Foochow to Amoy. But in 1877 a distinct change 
in their policy took place. As soon as the Chinese Govern- 
ment found it possible that native clerks could be taught 
to work the Morse telegraph instrument, and native work- 
men could erect land lines, permission was given to build 
a line, and a line was accordingly built from the Viceroy 
Li Hung Chang’s Yamen to the Torpedo College, by Mr. 
Betts, the torpedo engineer to the Chinese Government. 
This was speedily followed by a line from Tientsin to the 
numerous forts at Taku and Peh Tang. The great con- 
venience of this line was at once apparent to the Viceroy, 
for military orders could be transmitted and a reply received 
immediately. The first official message sent over the line 
was an order from the Viceroy to the Commander of the 
forts, to ‘‘dress"’ the forts and men-of-war, and fire a salute 
of twenty-one guns on the arrival of the U.S.S. Ashwelof, 
with General Grant on board; and to report the vessel on 
being sighted at Taku. 

In 1880 it was decided to connect Shanghai with 
Tientsin for the purpose of enabling Li Hung Chang to 
receive news from the outer world and to confer with his 
colleague at Nankin, with a view of devising measures for 
the defence of the Yangtse from Russian attack. The 
Great Northern Telegraph Company obtained the contract 
to build the line, and at once commenced work. Without 
the slightest opposition from the people the line was builé 
and opened for traffic in December, 1881 ; a marked con- 
trast to the attempt at Foochow in 1874-5, where, after 
two years of futile efforts, the line was abandoned. 

An extension from Chinkiang to Nankin has been deter- 
mined upon, and farther extensions are projected. If these 
extensions are carried out they will have a very important 
bearing upon the value of foreign cable property in the Far 
East. The next line which is proposed is from Nankin to 
Hankow, and if this line is built it will no doubt act as a 
very valuable feeder to the cables in the tea season; but 
should the contemplated extensions to the South of China 

_ be carried out, and the lines remain in the hands of the 
Chinese Government, it will inflict a very serious blow to 
the prosperity of the Great Northern cables. 

The Great Northern Telegraph Company at present have 
cables from Hongkong to Shanghai (looped into Amoy), 
thence to Nagasaki, thence to Wladivostock, where the 
cables join the Siberian land lines. These cables were laid 
in 1870, are technically known as “ Hooper’s” core, and 
vary from 13 tons to 18 tons per knot. The insulation of 
the cables is said to be in a very bad state, so bad that 
heavy battery power is employed on some sections, and 
break downs, as we all know, are of frequent occurrence. 
In January of the present year the cable was broken in 


| three places at the same time, viz,, south of Gutzlaff, north 


of Gutzlaff, and between Shanghai and Gutzlaff. Trese 
faults had not been repaired more than a week or two 
when, on February 12th, the cable was again broken. near 
Amoy. Before the cable ship could return to Shanghai 
after repairing the fault, the cabie was again broken between 
Shanghai and Nagasaki. This two months’ state of affairs 
may be considered but a fair sample of the condition of 
these cables, and in no way exceptional. Naturally much 
dissatisfaction is felt by the Shanghai public at these con- 
stant interruptions, and coupled with the angry feeling 
caused by the excessively high word-rate, would lead it 
gladly to use any alternative route if open to it. Should 
the Chinese extend their land lines to Canton and thence to 
Hongkong, such a route would be opened, and the Euro- 
pean traffic would undoubtedly pass over the cables of the 
Eastern Extension Company ; while of the local coast 
traffic, at least the greater portion would he diverted from 
the Great Northern cables (even when working to the 
Chinese land lines). 

It is no doubt a consideration of these facts which is so 
strenuously urging the Great Northern Company to at- 
tempt to obtain from the Chinese a concession for the 
construction of land lines in China. | 

A land line from Shanghai to Canton, thence to Hong- 
kong, in their own hands would practically duplicate 1,000 
miles of cable, south of Shanghai; while a line from 
Tientsin to Pekin and thence to Kiachtka on the Siberian 
frontier, would duplicate about 1,000 miles of cable and 
some 1,200 miles of land lines, as far as European traffic is 
concerned. As these cables must sooner or later be renewed, 
at an expenditure of some £300,000 sterling, unless the 
control of the land lines can be obtained, the importance 
of the question to the Great Northern Telegraph Company 
cannot be overlooked, and it is certainly to be hoped that 
in the interests of the world at large, and mony 4 in 
particular, the land lines may be built, whether by the 
Chinese Government or the Great Northern Company is 
a matter of small importance to the public, so long as the 
residents in Shanghai have some reliable means of getting 
a message through to Europe. 


THE MAGNETC-SOUNDER. 


FIELD TELEGRAPH WITHOUT BATTERY. 


In certain special cases, under favourable conditions, the 
telegraph lines can be extended to battle-fields. However, 
notwithstanding their lightness, they cannot be moved easily 
enough to follow up the manceuvres, and very frequently 
their fragility would render their preservation a matter of 
great difficulty in the midst of military operations.* 

On the other hand, it must be admitted that it would be 
useless and impossible to use the telegraph at a distance 
less than six kilometres from the front of an army in action ; 
useless, because, it would be quicker to send messengers ; 
impossible, because it could not be worked under fire. 
However, for communication between the main guard andthe 
sentinels, or between the batteries and the posts of observa- 
tion, endeavours have been made to fit-up light telegraphs, 
capable of being conveyed by a few men; these may be 
called advanced post telegraphs. Each installation generally 
contains one kilometre of cable, which enables lines two 
kilometres in extent to be filled up between two stations. 

At the time of the discovery of the telephone it was 
thought that this new instrument was destined to take the 

lace of these telegraphs. But the experiments during the 
Russo-Turkish war soon showed that the noise of an army 
almost always, except in the silence of the night, prevents 
the voice from being heard. The most perfect telephones 
were however known at that time, those constructed by 
Siemens at Berlin and by Gower at Paris. 

The microphone even does not amplify the sounds suffi- 
ciently to render them perceptible under all conditions. It 
requires a battery, which is cumbersome and necessitates a 
certain regulation of position in relation to the vertical, 


* “Ta Télégraphie Electrique de Campagne.’ By Van den | 
Bogaert, officer of the Belgian Engineers. 
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which is inconvenient. Finally, it must be placed on a 
fixed stand, for it produces deep sounds when vibrations 
are communicated to its support. It has therefore been 
rejected altogether; as to the telephone, it has been ad- 
mitted that under certain conditions, it can be of service, and 
in the greater number of armies, it has been added to the 
light telegraphs already in use. The following are some of 
the different systems. 


(A.)=—SYSTEMS WITH PERMANENT SIGNALS. 


I.—The Prussian Telegraph of Biickoltz, employed by the 
Company of Belgian Campaigning Telegraph Operators. 
This apparatus has a return wire and is worked by a con- 
tinuous current, i.e., when there is no transmission, the 
current passes through the line and gears the clockwork 
mechanism : the signals are then produced by the interrup- 
tion of the current, which throws the mechanism out of gear. 
Consequently, directly the cable is cut, the operators become 
aware of it. 

The instruments work together, i.e., the despatch 
is recorded simultaneously at the two stations. A recent 
improvement enables us to pass from the continuous current 
to the ordinary current by means of a commutator. 

A complete installation comprises : 

(1.) A case 0™ 15 x 0" 14 x O™ 15, containing the 
galvanometer and the manipulator. The last model is 
somewhat larger. 

(2.) The battery, consisting of 12 Siemens elements with 
sulphate of copper. It weighs 12 kilogrammes. 

(3.) Two coils of 500 metres of cable with two wires, one 
carried in a sort of infantry bag, the other in a case. 

II.—The Russian System of Dereviankine is very similar 
to the above; the earth is employed as return con- 
ductor.* 

Remarks. —The field telegraphs of Bückoltz and 
Dereviankine are the only ones that give permanent 
signals. They are excellently arranged; we think it would 
be impossible to condense any further the component parts, 
which are essential if we wish to keep copies of the des- 
pee ; but this does not seem to be altogether necessary. 

n America, on almost all the permanent lines, the des- 
patches are sent by sound alone, and in campaign telegraphy 
it is very seldom that important orders are transmitted of 
which it is necessary to keep a copy. 


(B.)—SYsrEus WITH Momentary SIGNALS. 
(a.) Optical Telegraphs. 


I.—Trouvé System.—This is only a miniature, about the 
size of a large watch, of an ordinary dial telegraph, with 
simplified mechanism. The receiver is worked by clock- 
work ; the manipulator is worked by a button similar to 
that in keyless watches. The wet battery and a kilometre 
of cable are placed on a yoke to be carried on a man’s 
back.T 

Il.— Wheatstone One Needle System (in use in the 
Spanish army).—It comprises as a receiver a vertical 
galvanometer, the needle of which deviates to the right or 
to the left, according to the direction of the current trans- 
mitted. The deviations to the left form the dots, and those 
to the right the dashes of the Morse alphabet. The mani- 
pulator, which resembles all those of the Morse type, is 
worked by reversals of the current ; it is placed above the 
galvanometer, which is only 8 or 9 centimetres in height.t 

Ill.—Prussian Needle Telegraph with Earth Battery. 
—This system is similar to the preceding one ; the current 
is supplied by two pieces of zinc and copper, which are 
160 in the damp earth. It was used during the war of 
1870. 

Remarks.—The Trouvé system is very delicate ; the two 
others are more solid and better suited to military operations. 
But it is very difficult to read the Morse signals indicated by 
a needle, and it cannot be used at night. As a sound can be 


heard at any time, sounders are preferred to the above 
instruments. 


* Paris Exhibition of 1881, No. 1,700 in the catalogue. 

+ See Du Moncel. ‘‘Les Applications de l’Electricité.”? 

i ‘Minas Hydraulicas Defensivas,’’ por el Coronel Scheidnagel. 
§ Laurencin, ‘ Le Télégraphe.”’ 


I.—The Caton Sounder (employed exclusively in the mili- 
tary telegraph of the United States).—It is simply an 
electro-magnet, the armature of which forms the sounder. 
It is contained together with the manipulator in a little 
case, 0™ 15*x0™ 06*0™ 04. 

The battery employed contains several elements with 


sulphate of copper. 


11.—The Sounder of the French army, smaller in size but 
similar to the preceding one, employs a wet battery or a 
reversible one. 

III.—Dereviankine’s Russian Sounder, also similar to the 
Caton sounder, is only 0™ 10 x 0™ 08 x 0™ 05. 

- 1V.—The Spanish Sounder, with dimensions similar to 
those of the French sounder. 

V.—The Trouvé Sounder has the appearance of a large 
watch. The accessories are the same as those of the port- 
able telegraph by the same inventor. 

Remarks.—All these sounders have the inconvenience of 
requiring a somewhat powerful, and consequently cumber- 
ous, battery. The Trouvé battery is the lightest, but the 
apparatus worked by it has rather a limited value. At the 
time when it was shown by experiment that the telephone 
was of little use to reproduce speech at the vanguard of an 
army, it was found that under the influence of battery 
currents, and especially of the high tension currents of 
induction coils, this apparatus gave sounds of great in- 
tensity. When a current is sent into the circuit of a 
telephone the magnetism of the magnet which constitutes it 
varies, and the result is a variation in the action of this 
magnet on its diaphragm of soft iron. Two different 
sounds are then heard, one when the current is established, 
the other when it ceases, and thus long emissions can be 
distinguished from short ones, as in the Morse sounder. 

In order to produce a sound of greater intensity, serving 
to warn the correspondent that the transmission is about to 
commence, the interrupted current of a little Ruhmkorff 
coil is employed ; a continuous current can also be sent into 
the line, the interruptions being produced by the plate of 
the telephone itself, by arranging it like the armature of a 
trembling bell. (Captain Ferrodon’s alarm.) 

The instruments constructed according to the above 
principles are :— 


(C.)—TELEPHONIC SOUNDERS WITH BATTERY. 


I.—The Racagni-Guglielmint System.*—These inventors 
arrange their induction coil either in the handle of one of 
the telephones, which also contains the manipulator, or on 
the reversible battery, which has the form of a cartridge-box. 
They employ an electro-chemical receiver with paper band, 
which seems to have the drawbacks of the Morse system 
without possessing its advantages. 

Il.—The Mangenot System is identical in principle with 
the preceding one. The battery is also in the form of a 
cartridge-box, and contains the manipulator and the 
induction coil. The inventor, acknowledging the incon- 
venience of his battery, which is never hermetic, and which 
becomes polarised, proposes to substitute for it a Clarke 
machine, weighing 2** 500. In the event of it being im- 
possible to hear sounds, he proposes to receive by the sense 
of touch, by placing the lips on the terminal of connection 
of the telephone. It will be remembered that a very skilful 
telegraph operator in 1870 received a message in this 
manner across 2 cable submerged under the Seine ; but this 
was really a feat which would require no common degree of 
skill to perform. 

Remarks.—All these instruments have the drawback of 
requiring cumbrous batteries, which the slightest accident 
would render useless, and which require great care. M. 
Mangenot proposes to substitute for them an induction 
machine, which is too heavy and which presents the great 
disadvantage of requiring a man to turn the handle. The 
solution of the problem must evidently be sought for among 
the following instruments :— : 


(D.)—TELEPHONIC SOUNDERS WITHOUT BATTERY. 


I.—Colonel Jacobi’s Télékal.—The complete installation 
comprises a long-distance telephone, and a case 6™ 21 x 0™ 


* Electrical Exhibition of 1881, Italian section, No. 1,605. 
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11 x 0™ 38, weighing from five to seven kilos., and called the 
Télékal.* It is furnished with a Morse manipulator, worked 
in the ordinary manner ; by means of a little handle the 
manipulator can be made to ring so as to call the corre- 
spondent. 

We can also employ for this purpose the trumpet call 
with which long-distance telephones are supplied, whether 
constructed by Siemens or by Gower. 

The advantages of the télékal are, according to the 
inventor, that it can be worked without battery to consider- 
able distances, far beyond the limit at which the voice can 
be heard without being affected by the telegraphic trans- 
missions of neighbouring wires or external noises. It 
requires no regulation of position like the microphone, and 
is of great solidity. 

We have in vain sought for information on the principle 
of this apparatus ; its inventor preserves absolute silence on 
this subject. 

II.—The Magneto-Sounder.—It seems to us that the 
télékal was still very heavy and very bulky. We have 
therefore sought after an apparatus which should offer the 
same advantages, but have less weight and less bulk. Fig. 1 


represents the arrangement at which we have arrived. A 


plate of soft iron, P P, is firmly fixed into a frame of copper, 
c ¢ ¢, facing the poles of a flat horse-shoe magnet, T T, 


similar to those of the Gower telephones (see fig. 2). These 


poles are, as we know, placed opposite one another, and 
very close together ; on each of them is screwed a little 
square of soft iron, enveloped in a coil of very fine insulated 
wire. This wire is coiled in such a manner that the current 
passes in a contrary direction in the two coils. 

The two free extremities of the wire are soldered on to 
the terminals, BB, the plate, P p, has a projection, 2.e., it 


+ bulges out in the centre so as to be elastic under pressure 


like metallic castanets. This pressure is produced by a 
small Morse lever, MM, supported by the projection, s, of 


* See the original description by the inventor in Za Lumière 
Electrique, 3rd vear, No. 35. 


the frame of copper, ccc, by means of the axle-screw, A ; 
v is a regulating screw which serves to limit its play, and 
r, an Opposing spring. 

The apparatus thus constructed only weighs 250 grammes 
more than the magnet which forms part of it, or 750 
grammes in all. It can be contained in a box, 12° 5 x 9° x 5*, 
only the button. of the manipulator, and the two terminal 
screws, B and B’, being left out. 

In order to use it the terminal, B’, is connected to the 
line, and B to one of the poles of a Bell telephone, the 
other pole being connected to earth, as is shown in fig. 3. 


When used in active service, the magnetic sounder is sus- 
pended on the breast by a re and the hilt of a sword 
stuck into slightly cr à soil forms an earth. The 
operator then works with his right hand as with the Morse 
manipulator, and applies the telephone to his ear with his 
left hand. In order to make the working of the apparatus 
clearly understood, we must first explain that of an ordinary 
telegraphic sounder. 

In the written Morse alphabet, the different letters are 
represented by combinations of dots and dashes. The tele- 
graphic receiver reproduces these dots and dashes on a slip 
of paper by the pressure, more or less prolonged, of the 


armature of an electro-magnet, which is lowered every time 


the current passes through, and is raised by means of a 
counteracting spring. In this system .— represents a. 

It does not work in this manner when the signal is received 
by the ear. The movement of the armature is limited by 
two stops, when it falls it strikes one of them and produces 
a sound, when it rises it strikes the other and produces 
another sound. We can therefore note the duration of the 
time it is lowered ; if very short the two different sounds 
interfere with one another. Thus a is represented b 
(©) @ * if we represent by @ and x respectively the soun 
of the falling and rising of the armature. 

In the magnelo-sounder the transmitting mechanism is 
identical with what we have just described. When the 
plate is brought towards or drawn away from the coils a 
current is produced in them arising from the increase or 
decrease of the magnetic action on this plate acting as an 
armature. Currents are thus sent into the line and produce 
sounds in the receiving telephone. 

The apparatus constructed by Richez & Cie., at Brussels, 
has fulfilled all our expectations. We have tried it ona 
telephonic line and were able to correspond freely. We 
introduced 6,000 Siemens units, 7.e., about 600 kilometres of 
telegraphic iron wire 4 millimetres in diameter into the 
circuit without producing any appreciable effect on the 
clearness of the sounds received ; we had no further resist- 
ances at our disposal, but everything led us to believe that 
experiments made on long lines would be crowned with 
success. The new apparatus can, therefore, be substituted for 
the Morse sounder in all its applications. It has the advan- 
tage of being very light, of not requiring any battery, and of 
being extremely sensitive. Finally, it comprises a telephone 
which can be used in the ordinary manner. 

The above description of the magneto-sounder for field 
telegraphs is an extract from the Revue belge d’Art, de 
Sciences, et de Technologie Militaires, septième année (1882), 
tome IL., and is written by Lieutenant L. Weissenbruch. 


DANGER FROM ELECTRIC LicuTine.—We are informed 
that an inquest is to be held on the victims of the accident 
which we noticed in our “ Notes” of last week as having 
in the gardens of the Tuilleries in Paris. 
M. C. M. Gariel is charged with the technical part of the 
inquiry, and Dr. Bronardel with the autopsy of both 

ies. 
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CORRESPONDENCE. 


TO CORRESPONDENTS. 


No notice can be taken of anonymous communications. Whatever 
is intended for insertion must be authenticated by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 


Correspondence should arrive not later than Tuesday morning if it is 
desired to aprear in the following number. 


THE PRINCIPLE OF CARBON TELEPHONES. 
To the Editors of Tue ELECTRICAL REVIEW. 


Srrs,—In reference to the principle of carbon telephones 
I have made the following experiment, which, I think, will 
interest your readers. On one side of a block of gas carbon, 
155 mm. long and about 30 mm. diameter, I bored two holes, 
7mm. deep and 110mm. fromeach other. They were then 
filled with mercury, and the arrangement placed in circuit 
with a battery and telephone by means of amalgamated copper 
wires dipping into them. On striking the block with a 
ruler the blows were loudly heard in the telephone. The 
block was then placed on a piano, every note of which was 
distinctly audible ; and even speech was faintly heard. 

Yours faithfully, 
F. DE WOLFFERS, FILS. 
56, Portland Place, Clapham, 8.W. 
August 11th. 


THE TELEPHONE. 
To the Editors of Tue ELECTRICAL REVIEW. 


Sirs,—It seems evident to me that Mr. 8. Thompson, in 
his reply inserted in the last number of your journal, has 
not kept to the subject. He will allow me, in the first 
place, to tell him that I have for several years been well 
acquainted with the effects of imperfect contacts, even 
between metallic substances, and have studied them at 
various times since the year 1856. I sent you the analysis 
of these researches, which you were good enough to publish 
in your journal for the 10th of June ; and it is because I 
have carefully studied these effects that I know that electrical 
variations, resulting from a more or less close adherence of 
the contacts, are more limited with metallic conductors than 
with imperfect ones. Therefore when I say that Reis’s 
receiver with needles cannot reproduce speech loudly, I 
suppose the original transmitter of Reis to be used, and not 
any improved apparatus, such as those of Hunnings and 
Ader. It is certain that with good transmitters and a 
powerful battery articulate sounds can be obtained from a 
similar kind of receiver, and M. Ader’s speaking table, which 
I have described in the two last editions of my work on the 
telephone (see p. 380 of the fourth edition, and p. 317 of 
the third) is a proof of this. I had even asserted this in the 

ear 1878, at the time of my discussion with Colonel Navez, 

ut what seems to me difficult to believe, is that this effect 
can be obtained with the metallic contacts employed by Reis. 
The question is not what can be done at the present day, 
but what could be done in 1863. Besides, experiment has 
shown M. Ader that his speaking table could only reproduce 
sounds at a very short distance—from one room to another, 
for instance. 

On the other hand, while asserting that speech can 
scarcely be reproduced in Reis’s needle receiver with his 
metallic contact transmitter, I will readily admit that it can 
be effected with this transmitter, if an improved Bell receiver 
be used, and if the receiver alluded to by Mr. 8. Thompson, 
with which I am not acquainted, is under analogous con- 
ditions, I can agree with him. It would, however, still be 
very extraordinary thai such an important discovery should 
not have had more publicity, and that our attention should 
have been called to it from America. 

As to the principle of the variability of the intensity of 
currents with imperfect contacts when submitted to various 
pressures, Mr. 8. Thompson will allow me to tell him that 
in the year 1874 I had asserted and proved that the actuat- 
ing cause was the variation in the closeness of the adherence 
of the two contacts, and this hypothesis has been maintained 
lately by Mr. Thompson himself, and also demonstrated in 


1879 by Mr. Barrett. But the field of electrical variations 
is more extended with bodies of moderate conductivity, as 
the effects are then due to several causes :—first, the more 
or less close adherence of the contacts ; secondly, the amount 
of surface of the two conductors in contact, which is 
equivalent to a sectional variation ; thirdly, the degree of 
subsidence of the molecules of the conductors in contact ; 
fourthly, the different conditions in the gaseous medium in- 
terposed between the surfaces of contact, and, perhaps, even 
the various conditions of a disruptive discharge of the current, 
inappreciable to the observer, but perhaps producing an 
effect on the telephone. - Recently experiments on these 
oem have been undertaken by English savants, and I 

lieve they help to elucidate this question, which is still 
obscure. But in my opinion it is certain that all these 
causes manifest themselves simultaneously, and to a greater 
or less degree according to the nature of the conductors, 
and the effects are more or less forcible according to whether 
the conductors are favourable to them or not ; and this is 
why carbon: transmitters, or those constituted of metallic 
ores or agglomerations of metallic filings, are the best for 


telephonic purposes. 
TH. DU MONCEL. 
Lebisey, August 8th, 1882. 


THE POST OFFICE AND THE TELEPHONE. 
To the Editors of Tae ELEecTRiCAL REVIEW. 


Srrs,—The public have read with extreme gratification 
that our Liberal Postmaster-General has relieved the tele- 
phone industry of the one difficulty which attended its 
extension, by promising to license the operations of all 
telephone companies. 

Last winter I addressed a crowded meeting in the Theatre: 
of the Society of Arts, under the presidentship of the Right 
Honourable E. P. Bouverie, on the subject of this industry 
and the great public benefits which would accrue from the 
wide extension of telephone exchanges throughout the land, 
at rates of subscription which would bring it within the 
reach of every one for social as well as commercial purposes, 
and still return a handsome profit to the undertakers. 

In noticing the slow progress the use of the telephone 
exchange has made in the United Kingdom, in comparison 
with other countries, I showed the audience how the con- 
struction, maintenance, and working of the systems should 
be adapted to the wants and prejudices of the public at. 
large, and how necessary it was to commence operations, so 
as to avoid the natural dislike of the community to the un- 
sightliness and inconvenience of the ordinary poles and wires 
of our telegraphs, and, that the true way to overcome these 
obstacles was to enlist the public of each locality in the 
establishment of telephony for the use and convenience of 
the majority. 

The application of this simple and naturally cheap help to 
the daily transactions of life is an infinitely easier matter 
than that of electric lighting, and yet we see the public 
investing deeply in those industries and almost neglecting 
the telephone industry altogether. 

It can be easily shown that the establishment of a tele- 
phone exchange of one hundred subscribers, within a square 
mile, and costing each subscriber not more thar 6d. a day, 
will safely pay an interest of more than 15 per ceut. to the 
capitalist, after providing 65 per cent. for working, main- 
tenance, and renewal expenses, and that every further 
extension in the same area will largely increase that return. 

It is to be reaped in any part of the kingdom in which 
100 persons, able and willing to subscribe 6d. a day for 
the convenience, can be found within a square mile. All 
experience in other countries shows that once introduced it 
spreads rapidly, and once established, it becomes a necessity, 
like water, light, &c. 

The money value of the saving in labour to the com- 
munity is far in excess in proportion to the value of the 
plant, in comparison with the saving arising for like reasons 
out of the use of the State telegraphs, because the average 
traffic is far more and the cost of manipulators is saved, as 
the public speaks its own messages. 

A bill somewhat on the same lines as that for electric 
lighting would smooth any difficulties which are still 
encountered in the extension of the telephone systems, and 
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by cheapening the first cost to the companies undertaking 
the wok, would also. cheapen the service to the public. 
Bills of this kind have generally to be promoted by indus- 
tries. The public cannot do better than support by their 
adhesion the companies which now appear to be springing 
up, with the object of extending true, cheap telephony. 
The ultimate reward to good work and good management 
is so secure, if the companies are established and worked on 
sound financial principles, that there is no industry which 
can offer fewer risks to the investor. . 

The objection to the public use of the fandamental prin- 
ciples of the invention, raised by the owners of patents, can 
never stand before the fair test of a scientific investigation. 

All monopolies must fall immediately the public becomes 
aware that they are a in the way of a great social 
necessity. . E. WEBBER, 

President Society Telegraph Engineers 
| and of Electricians. 
August 11th, 1882. 


IMPROVEMENTS IN ACCUMULATORS. 
To the Editors of Tue ELECTRICAL REVIEW. 


DEAR Strs,—In the number of your interesting Review 
for July 29th you have described some experiments made 
with modified Faure accumulators, the results of which have 
been published in the Annales de l'Électricité. — 

In reproducing the general results alone, you accompany 
them with guarded remarks based on an inexact and incom- 
plete understanding of acquired facts, which I can only 
explain by a bad translation. | 

ou will allow me therefore, I trust, for the edification of 
your readers, to put the matter in its true light. 

The following, to begin with, are the results of two pub- 


lished experiments. 


A. An accumulator containing 3°145 kilogrammes of 
minium and 4 kilogrammes of lead was taken. 


During 15m. a current of 10 amp., that is 2°5 amp. hrs. 
»» the next 2 hrs. ” 95 5, ” ” 
»  Shrs. 15m. = 74°26 
” 15 m. ” 6 ” 1°50 ” 


10 hrs, 45m. | 97°25 
Or a current of 9 ampéres during 10 hours. 


In explaining the formula Tr — = we have 


Tr — 219 x 9 
10 


which 1:935 x 36,000 — 69,660 kilogrammètres, which 
makes 22,149 kilogrammètres per kilogramme of active 
matter (3°145 k. of minium). 


B. An accumulator containing 8°100 k. of minium and 
8°800 k. of lead was taken. 


During 6h. 30m., a current of 13°33 amp., that is 86-64 amp. h. 
13° 123°50 


= 1°935 kilogrammétres per second, from 


», next 9h, 30m 3 5) 

45m. ” 12° ” 9 

9» 15 m. ” ” 2°75 

5» » 45 m. ” 10° ” 7°50 ” 

5 9» 15 m. ” 9° ” ” 2°25 ” 

30 m. 8° ” ” 4 ” 
19h. 10m.* Total ... oo. 200°64 


Or a current of 13 ampéres during nineteen hours. 
We have by the following formula :— 


Tr — 215 x 18 
10 


from which 2°795 x 68,400 = 191178 kilogrammètres, or 
11,371 kilogrammétres per kilogramme of minium and of 
lead, or 23,600 kilogrammétres per kilogramme of active 
matter (8°100 k. of minium), 

Such are the figures, 

I will add that the measures of the intensity of the current 
were taken every 15 minutes by the help of a Marcel Deprez 
galvanometer. | 

You say that in the preceding calculations no account is 
taken of the weights of the liquid nor of the holder, and you 
leave it to be believed that I compare figures thus obtained 
with those given by other experiments calculated on the 


= 2795 kilogrammètres per second, 


[ * Our Correspondent’s figures only make 18} hours. 


total weights of the apparatus, that is, 4,000 kilogrammètres 
per kilogramme of the accumulator. Now I have explained 
that the results of the experiments of Sir William Thomson 
show that 5,000 kilogrammètres per kilogramme of lead and 
of ig matter can be stored. 
his figure of 5,000 kilo étres is not an exaggeration, 
it is even below the truth if you accept the published results 
of Sir William Thomson in the Zimes of June 9th, 1881. 
Sir William Thomson states in effect that he had obtained 
from an accumulator weighing 8°500 k. a quantity of work 
equal to 260,000 foot pounds, or 35,900 kilogrammètres. I 
have tried an apparatus of the same pattern and of the same 
formation, containing 5°700 k. of plumbic matter, that is to 
say, of lead forming the supporting plates, and the minium ; 
the weight of this last was about 3°500 k. after its transfor- 
mation into spongy lead on one of the plates and peroxyde of 
lead on the other, this constitutes the active matter. 
From these figures it results that Sir William Thomson 
has extracted 6,800 kilogrammétres per kilogramme from 


the plumbi¢ matter, or 10,250 kiloyrammetres per kilo- 


gramme of active matter, or 4,220 kilogrammétres per kilo- 


e of dead weight. 

This method of giving the results offers the advantage 
of showing that some progress has resulted other than in the 
capacity of storage of active matter, in seeking to diminish 
dead weight. 

Sir William Thomson does not give any details of his 
experiments, which must be accepted with a certain amount 
of reserve. Up to the present his figures have not been 
contested ; interpreted as I take them they will certainly 
make those which result from my experiments appear to you 
less fantastic. 2 

Further still, you make me say that “the discharge 
operates with a constant electromotive force of .2°15 volts,” 
which is not exactly the case. You add, “ The intensity of 
the current through an unknown resistance at the com- 
mencement of the dnbecs is 13°33 ampères, whilst it is no 
more than 8 ampères at the conclusion.” What is not quite 
correct is your way of making me say that the electromotive 
force 2°15 volts is constant. You have made me to say, with as 
much truth, that the intensity of the current was consfant, 


and that the action of the pesanteur at Paris is equal to 10. — 


The truth is that I have simply sought to approximate the 
mean figures, which is not exactly the same thing. It is 


true, however, that the current varied from 13°33 to — 
8 ampères ; but the duration of the discharge having been | 
19 hours 10 minutes, and the intensity of the current — 
having taken only 3 hours to fall from 13 to 8 ampères, by © 


neglecting this quantity and keeping 2°15 as the electro- 
motive force for the remainder, the amount of energy stored 
is still more than 20,300 kilogrammètres per kilogramme of 
active matter. | 


In order to measure the electromotive force I had only | 


at my disposal a fine wire Marcel Deprez galvanometer, 
which was insufficient for exact measurements ; [ was obliged, 
therefore, to have recourse to the figures resulting from 
previous experiments. Now, I read in the same number of 
the Annales de l'Electricité, in the column next to those 
where are the figures under discussion, that the constant 
relative electromotive force of the Faure battery is 2°15 
pas for the 6:50 k. size. The value is that of M. E. 
eynier. 


— 


n the number for May, 1881, of Z’Electricien, page 75, — 
M. Niaudet says that the result of careful measurements of | 


the electromotive force of the Faure accumulator shows the 


value to be 2°25 volts; and he gives figures for evaluating | 


the work in kilogrammètres by the formula— 


g ‘ 


M. G. Planté, in his “Recherches sur l’Electricité,” | 


page 75, says that when a single secondary Planté couple, 
well formed, is worked with, the greater part of the numbers 
found for the electromotive force are between 1°45 and 1°50, 


the Bunsen being taken as the unit. Now, as the electro- — 


motive force of a Bunsen is between 1°89 and 1°96 volts— 
(Niaudet gives 1°734)—therefore if we take the value of 
the Planté to be 1°45 of the Bunsen, and the latter to be 
1°80 volts, then this gives 2°61 volts as the electromotive 
force of the Planté (2°51 according to M. Niaudet). 


In the same number of the ErECTRICAL REVIEW for 29th | 
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J uy page 64, there is an article extracted from Nature, 
and entitled “ The Chemistry of the Planté and Faure Cell,” 
in which it is stated that the initial electromotive force of a 
battery freshly charged varies from 2°21 to 2°31 volts, the 
mean value being taken as 2°25; but after thirty minutes’ 
rest, or of discharge it becomes reduced to 2 volts. This 
fall is attributed to the liberation of the gas accumulated on 
the electrodes. In another experiment the electromotive 
force fell from 2°25 to 1°92 in forty-five minutes, and re- 
covered to 1°96 after thirty minutes’ rest, and to 1:98 after 
eight hours’ rest, but the internal resistance was in this case 
‘58 ohms. Is this resistance that of the whole battery or of 
a single element ? In this last case it is important to know 
in what condition was the element in question, since the 
resistance of the accumulator in good condition has been 
found to vary from ‘006 to ‘040 ohms during the discharge. 

Finally, the experiments of MM. Allard, Le Blanc, 
Joubert, Potier, à Tresca, have proved a diminution of 
electromotive force from 2°165 to 2°057 volts, whilst the 
current falls from 16°37 to 11°49 ampéres. In these experi- 
ments a sufficient time elapses between the end of the charge 
and the commencement of the discharge. 

In these figures it appears to follow that the constants of 
the Faure battery are not the same for all the elements, and 
that they differ according to the state of each. Well, do 
you not think that it is possible to make these constants 
much more uniform by regulating the chemical reactions 
and to increase the storage capacity by facilitating and 
rendering these reactions more complete ? 

Why cannot the accumulators be improved as regards the 
minium ? Is it extraordinary to expect to see double the 

wer in the active material in these elements? M. Faure 

as written somewhere that it is scarcely possible to obtain 
the tenth part of what the minium can give; there is 
still, therefore, some margin, and since the accumulator is 
perfectible, why cannot it be perfected like the steam- 
engine, for example ? The consumption of fuel in the latter 
has been reduced from 8 or 10 kilogrammes per horse-power 
per hour down to less than 1 kilogramme. If, now, you 
wish to be astonished by the reality of the progress already 
accomplished in the construction of the Faure battery, then, 
according to ordinary principles, before the application of 
the active matter on the plates, simply intimately mix with 
it a very ee and finely divided substance, and you will 
certainly be less incredulous when you see it work. 

I venture to hope that you will not find this letter, foreign 
to all industrial speculation, too long to be inserted in your 
next number. 

I am, dear Sirs, yours faithfully, 


C. BLANCHART. 


THE CITY AND GUILDS OF LONDON INSTITUTE 
TECHNOLOGICAL EXAMINATIONS, 1882. 
To the Editors of THe ELECTRICAL REVIEW. 


SIRS,— Your readers are, no doubt, much indebted to 
our correspondent, “ Fareham,” for having, in a recent 
issue of your paper, brought under their notice the decisions 
of the examiners in the electrical subjects.of these examina- 
tions. But while they will also certainly join with him in 
acknowledging the desirability of having theoretical excel- 
lency supported by practical ability, I am confident they 
will lend no re to his eminently Quixotic tilt against 
the scope of the work of this useful organisation. The 
machinery and work of the City and Guilds of London 
Institute are subject to the two considerations which rule 
as regards material appliances, viz., practicability in the 
first place, and then financial economy. Let “Fareham” 
give a little careful thought to the matter, as others have 
done, and he will find that the elaboration and consequent 
expense required to conduct these examinations on the lines 
laid down by him would altogether fail to yield a commen- 
surate advantage. 

But, after all, it may be that “Fareham” is afflictin 
himself with needless concern. I may be mistaken, but 
understand those only are eligible for examination in any 
industry who are practically engaged in that special industry. 
Moreover, the examiner in telegraphy has said in effect (I 
write from recollection,) that he had no difficulty in esti- 
| matin g from the papers the extent of the respective students’ 


ractical acquaintance with the subject. And in all likeli- 
ood the same will hold with the other examiners. 

In support of his somewhat vehemently expressed dictum 
that paper examinations are utterly useless, “ Fareham ” 
instances a circumstance, but the inexactness of the narrated 
details makes impossible the formation of ariy opinion from 
them. A is a telegraph testing clerk, we are told; B,a 
young operator. Five years ago A obtained in magnetism 
and electricity a “first-class certificate”—whether ele- 
mentary, or advanced, or honours, “ Fareham” leaves to 
speculating theorists to discover. However, A devotes the 
greater portion of his time during the five years following 
to the study of technical telegraphy, and in so doing must, 
your readers will presume, pay close and enthusiastic regard 
to the results of invention and research chronicled periodi- 
cally in the scientific press throughout that period. Yet 
“Fareham ”’ asserts of this devoted student, who is taken to 
be typical of practical men, that being so destitute of ability 
to express himself upon paper, in a recent wena gs 
examination in telegraphy, he is signally out-distanced by 
B, who has attended some class for only six months. The 
statements in the previous sentence are remarkably strange, 
in fact, scarcely credible, and since “ Fareham” has built 
his entire argument upon this case, possibly he will not 
object to make a second and exhaustive inquiry into the 
facts, and communicate the result to your paper. Accord- 
ing to “ Fareham,” B obtains an honours place, a position 
understood to be attainable only by those who have at 
least some knowledge of dynamics, chemistry, and mathe- 
matics, in addition to a creditable «acquaintance with 
electrical phenomena and laws, and with practical tele- 


phy. 
"+ side A’s discomfiture, many will in the meantime, 
like myself, draw the inference that his capacity and his 
industry are alike microscopic, and that as for the practical 
testing duties devolving upon him they are likely to be of 
an exceedingly common and simple order. ee 


College of Science and Arts, 
Glasgow, August 14th, 1882. 


THE TELEPHONE. 
To the Editors of Tue ELECTRICAL REVIEW. 


SIRS,;—The suggestion made by your correspondent, 
“ Justice,” that “ the too easily gulled British public should 
consult scientific publications instead of financial newspapers 
when it is asked to subscribe to schemes which embrace the 
development of scientific inventions,” seems to be good 
common-sense advice, and, for the benefit of the too oft self- 
deluded public, I send you a few remarks and official statistics 
in re vend to the numerous British patents for telephones and 
transmitters. | 

The first British patent for a speaking telephone was that 
issued to A. G. Bell, No. 4765, December 9, 1876, which, 
however, was greatly modified by a disclaimer on February 
13, 1878. 

This patent has undergone critical examination in two 
courts, viz., at Edinburgh before Lord M‘Laren in February 
last, and at London before Mr. Justice Fry in May last. 
To those two decisions we are indebted for a clear and 
concise judicial description of Bell’s patent, based upon the 
evidence given by the most eminent electricians in Great 
Britain. This decision is of the highest importance to 
investors in telephone property, whether it be in telephone 
companies or in telephone patents, because it is so clear and 
simple that any one possessed of common sense can judge 
for himself as to what constitutes Bell’s patent and what 
constitutes an infringement of Bell’s patent. 

Bell’s original patent contained eighteen claims, the dis- 
claimer reduced them to eight; of these, the 6th, 7th, and 
8th, contain the soul of the patent, which is the same 
in those three claims. 

The 6th claim is, “The combination in the manner 
described in the fourth and fifth plans, but subject always to: 
the disclaiming notes, of an electro-magnet, with a plate of 
iron or steel or other material capable of inductive action, 
which can be thrown into vibration by the movement of 
surrounding air, or by the attraction of a magnet.” 
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In the suit of the United Telephone Company against 
Harrison, Cox-Walker, the latter set up for defence the 
rior publication of a description of Reis’s instrument of 
1862. In the Reis instrument there was, “facing the poles 
of the electro-magnet, an armature attached to a broad, thin, 
but light plate.” 

As Bell’s claim was for a plate of any material capable of 
inductive action in combination with an electro-magnet, the 
eminent counsel for the United Telephone Company (Mr. 
Aston, Q.C.,) said, “ The whole case turned on the question 
of whether or not there was a publication of a receiver 
having a plate armature prior to December, 1876.” He 
contended that the broad, thin, light plate of Reis, which 
counsel called a “ bar” or “tongue,” “ was in no sense a 

late armature ; and as the plate armature was essential in 
Bell, and the ‘bar’ used in Reis was in no sense a plate 
armature, and therefore no anticipation of Bell’s.”’ 

The plate armature in Bell’s is described by Sir William 
Thomson as an iron or steel disc fixed all around its edges. 
Mr. Aston insisted “ particularly in the fundamental dis- 
tinction between the ‘bar’ in Reis and the plate armature 
in the Bell.” 

Mr. Justice Fry describes the plate armature of Bell as 
“a metal disc resting, as regards its circumference, on the 
wooden case ;” and he further says that “the armature in 
Reis was not a disc at all, it was not a plate at all, but it 
was a beam or solid bar ;” and he decided that the “ Reis 
receiver was not in anticipation of Bell’s receiver.” 

It is, then, clearly established that in a telephone receiver 
the use of a disc of a material capable of inductive action 
fixed all around its edges is secured to Bell; and it is 
further established that a “tongue” or “bar,” as in the 
Reis instrument, is outside of Bell’s patent. 

I submit two complete lists of British patents for tele- 
phone receivers. The first contains those patents in which 
a disc capable of inductive action is used in combination 
with a magnet or electro-magnet. The second list contains 
those in which there is not used a disc capable of inductive 

action. Let inventors judge for themselves. 
= List of British patents for telephone receivers in which a 
disc capable of inductive action is used in combination with 
a magnet :— 


1876. 
No. Date. Inventor. Remarks. 
4,765 December 9th .. .. A. G. Bell 


February 13th, 1878 A. G. Bell .. .. Disclaimer 


1877. 
2,909 July 30th.. .. .. T. A. Edison 
February 10th, 1880 T. A. Edison . Ist Disclaimer, disc 
abandoned 
June 13th, 1881 .. T. A. Edison .. 2nd Disclaimer 
November 29th, 1882 T. A. Edison . 8rd Disclaimer 
4,685 December 10th  .. Siemens 
4,847 December 20th  .. C. A. M’Evoy 
4,934 December 29th .. C. W. Harrison 
1878. 
611 February l4th.. .. A. G. Bell 
617 February l4th.. .. G. B. Richmond 
1,779 May 2nd .. .. G. M. Phelps 
1,882 May 10th.. .. E. Gray 
1,917 May 25rd!., G. S. Hickley 
2,396 June 15th., . T. A. Edison 
2,527 June 25th.. .. Dr. W. Siemens 
3,892 October 3rd .. Gower & Roosevelt 
3,960 October 8th .. .. L. V. Mandroux 
4,210 October 22nd .. .. G. M. Phelps 
1879. 
315 January 25th .. .. Gower & Roosevelt 
394 January 30th .. .. Gower & Roosevelt 
1,476 April 16th .. À. B. Roxburgh 


Telephones without a disc capable of inductive action :— 


No. Date. Inventor. Remarks. 
2,262 June lst, 1878 .. W. H. Preece 
3,004 September 27th, 1878 E. Gray 


If the above be acceptable I shall continue the report of 
patents of telephone receivers for 1880-81, and for trans- 
mitters from Bell’s of 1876. 


Yours, &c., 
CCMMON SENSE. 


[We shall be glad to publish the further communication 
promised by our correspondent.—Eps. ELEC. REv.] 


THE ELECTRIC LIGHTING BILL. 


House or Commons, Monday, August 14th. 


On the motion to consider the House of Lords’ amendments to the 
Electric Lighting Bill, 

Sir John Jenkins protested against the amendment extending from 
15 to 21 years the duration of a licence before a local authority could 
compulsorily acquire an installation without compensation for retro- 
spective or prospective profits. 

Mr. Dillwyn thought 21 years a very long period, and hoped the 
President of the Board of e would adhere to the compromise he 
had introduced into the Bill. 

Mr. Chamberlain said the hon. member for Swansea was correct in 
his statement of the circumstances under which the compromise of 
15 years was arrived at. When he recommended 15 years to the 
Select Committee, and when the question was last discussed in the 
House, he was of opinion that that compromise was a fair one, but 
since then further information had been put before him which had 
made a difference in his opinion, and which he thought might perha 
also alter the opinion of his hon. friend. When the matter was dis- 
cussed before the select committee it was certainly believed by that 
committee that in the present experimental of electric lighting 
there would be no great expenditure of capital, and that if it was 
intended to make an experiment by lighting a few houses, a street, 
or some small district, a monopoly of 15 years would be quite sufficient 
to remunerate the promoters for their outlay. But already, in the 
short time during which the matter had been under consideration, 
very great advancement had been made in electric lighting, and now 
it seemed probable that large instalments would in some cases be 
made, involving an outlay of hundreds of thousands of pounds, 
and not him that 14 or 15 À 
cases ong enough to justify a great outlay of capital. 
companies were restricted to the shorter period they would not be 
inclined to invest their capital, and so that development would not be 
given to electric lighting which was so desirable. For these reasons 
he had been willing to reconsider his first opinion. An amendment 
had been proposed in the other House suggesting that the period 
during which companies should be empowered to supply electric light 
before being subject to be bought up under the purchase clause 
should be extended to 21 years. He objected to that because 
it would involve the granting of 21 years in the case of small in- 
stallations as well as large ones, and so he had secured an amend- 
ment to that amendment; and in the Bill now came before them 
the period was a maximum of 21 years, Ah nor local authorities, 
in all cases where applications were made to them for permission to 
experiment, the power of coming to an nt with the applicants 
whereby a shorter term might be consented to. Under these cir- 
cumstances he — no grievance would result; and he believed the 
clause would be found to work satisfactorily, and at the same time 
prevent a monopoly being set up which would be dangerous to public 
i ts 


interests. 

Sir John Lubbock said the power which the local authorities would 
have of purchasing an installation was a very different thing from a 
monopoly. When the term had been fixed at 15 years, the chair- 
men of the Edison and the Swan companies greg against it, 
saying they were not satisfied. He agreed with the right hon. gen- 
tleman, that in a case where a quarter or half a million of money 
came to be invested, and the company was liable to. be bought up in 
15 years, the term was too short and should be extended. No doubt 
the hon. member for Swansea was right in saying that the electric 
lighting was still in an experimental stage, but the fact that it could 
be carried on successfully and generally had been established by the 
experience attained at Holborn Viaduct and other places ; and the only 
question now to be decided was, Which was the best system? He 
hoped the House would agree to the amendment. 

The amendments suggested by the House of Lords were then 
agreed to. Among them were the following :— 

In p. 2,1. 29, after ‘‘ given,’’ insert as a new sub-section :—‘‘ A 
licence may, subject to the provisions of this Act, be granted to 
a local authority, authorising them to supply electricity within an 
area, although the same, or some part thereof, may not be includ 
within their own district.”’ 

In p. 3,1. 17, after ‘‘ provisions,’’ insert as a new sub-section :— 
‘ No provisional order shall authorise the supply of any electricity by 
any undertakers within the district of any Scant nil (not being 
themselves the undertakers) unless notice that such provisional order 
has been, or is intended to be, applied for has been given to such local 
authority, in such manner as the Board of Trade may direct or 
approve, on or before the Ist day of July in the year in which such 
application is made ; provided that, in the case of any application 
made during the present year, such notice shall be deemed to have 
been given in due time if the same is given within one month after 
the passing of this Act.’’ 


ELECTRIC LIGHT IN THE EDGWARE Roap.—An installation 
of 50 incandescent lamps on the Swan system has just 
been completed for lighting the premises of Mr. Bouron, 
provision merchant, at 279, Edgware Road. The lights, 
which are in use every evening, are a great success and 
are worked by a small gas-engine on the premises. A great 
saving is expected in the quantity of provisions usually 
spoiled owing to the absence of heat in using these lights, 
the shop therefore being kept cool. The work has been 
carried out by Messrs.. Edmundson & Co., of 19, Great 
George Street, Westminster, agents for the Swan system, 
who are engaged also in some much larger installations. 
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NOTES. 


Errata.—lIn the article on the lighting of the Comptoir 
d’Escompte in our last issue, for “ Corrozer ” read 
“ Corroyer ” ; for “ each cubic metre ” of solution read “ for 
two cubic metres”; and for “ten carbons of ten milli- 
metres ” read “ with carbons of ten millimetres.” 


A Pooxet PHOTOMETER.—This little instrument, which 
will doubtless be of service to all who are engaged in electric 
or other kinds of lighting, has been devised by Mr. Robert 
Sabine for the purpose of being conveniently carried about 
in the pocket, so as to be at all times accessible for approxi- 


mately measuring the respective illuminating power of 


different lights. Its construction is based on the plan pro- 

by Ritchie, which we illustrated and described in an 
article on Photometers in the ELECTRICAL REVIEW of April 
8th. In the rectangular base of this little instrument—the 


two ends of which are closed by squares of opal glass, A, A, 
cut from the same sheet—is a prism, B, B, made up of two 
plane mirrors fixed at right angles. The draw-tube con- 
taining the eye piece, in which is inserted a small lens, is 
movable in the outside tube, c, attached to the base, and a 
correct focus may therefore be obtained and the mirrors 
clearly seen from a very short distance,—about 4 inches. 
Were it not for the introduction of this lens, the tube down 
which the observer looks would have to be considerably 
longer in order to obtain a clear view of the plane mirrors. 
As the operation of using distance photometers is so well 
known, it is needless to refer to it. Any one could construct 
such an instrument for his own use at the expense of 2s. 6d. 
or 8s. The sketch sufficiently explains all the details of its 
construction. We may add that we believe Messrs. Elliott 


Bros., the well-known electrical instrument makers, will : 


shortly be able to supply these little photometers to those 
desirous of becoming possessed of such a useful and handy 
means of measuring any kind of light. 


THE BEWILDERING H1GGs.—In our brief notice of this 
matter last week we omitted to state that which is, however, 
already well known in electrical circles, viz., that the legal 
action taken by Messrs. Siemens Brothers against the subject 
of our note was dismissed. The New York Times of June 
16th, after devoting some space to the attainments of Dr. 
Paget Higgs, says : 


He came here under the auspices of 8. F. Van Choate, of Boston, 
Mass., to do some work for the American Cable Company of that city, 
which required the highest mathematical and electrical knowledge. 
He was very highly recommended (?) by Siemens the famous English 
electrician, and the work he was engaged to do was performed in a 
satisfactory manner. . . . . In the intervals between his work 
for the cable people he unfolded, slowly and cleverly, the details of a 
wonderful contrivance he had invented for the transmission of power 
by electricity, which was stated to be in successful operation in Wales. 
+ + + + + À fortune seemed to be within his grasp, and yet he 
did not seem anxious to reach out and take it. Mr. Van Choate was 
fascinated with the brilliant future that seemed to be open to any one 
who could induce Higgs to remain on this side of the Atlantic and 


develop his plans here. He forgot in his enthusiasm what he well 
knew, that Higgs’ coming to this country was under suspicious cir- 
cumstances. . . . A company was organised in Boston through 
the efforts of Mr. Van Choate and Russell A. Ballou. The capital, 
on paper, was 5,000,000 dols. ; the object, to develop Mr. Higgs’ plan 
for an economic electric light, for the electrical transmission of power, 
and the construction of storage batteries. Mr. Higgs began the 
development of his theories and ideas, made applications for patents, 
and oui — progress in the most glowing terms. 
He is said to have received 10,000 dols. for his alleged 
services in that city. A date was finally fixed for the exhibition of 
one of his inventions, and the promise was made that if his machine 
for the transmission of power was successful he should receive 50,000 
dols. in cash, and 1,300,000 dols. in stock of the proposed compan 
for his patents and services. He made over all his applications for 
patents, and, after the manner of Keely, boasted of the probabilities 
and possibilities of his inventions. The day before the date fixed for 
the exhibition, Dr. Paget Higgs left Boston, leaving behind him a 
message that he had left the city because of his father’s sudden death. 
Then he came to New York City, and those Bostonians who invested 
in his promises have not seen him since, though at intervals he wrote 
to his friends there informing them of the progress he was making. 
They trusted him, and so far as can be ascertained sunk more 
money in the doctor’s abysmal pocket. When Dr. Paget Higgs 
came to New York City he established himself on the parlour floor of 
a house on Twenty-third Street, facing Madison Square, and threw 
out his lines for a new lot of fish, soto speak. . . A company, 
known as the Higgs Electric Light and Power Company was 
organised, but as a quarrel ensued between Mr. Higgs and the other 
rojectors of the company, which was to have a capital of 500,000 dols., 
Mr. Higgs refused to ahead and perfect his inventions; the 
company found no further reason for their existence on paper, and 
went out of business without having done any business. . . . . 
The inadaptibility of Dr. Higgs to manage the business of the pro- 
posed company was known, and one of the gentlemen interested in 
the doctor and his plans induced a friend, Frederick W. Harne, 
then superintendent of a slate quarry at Bangor, Penn., to t 
the business management of the pro new company. .... e 
went to Chicago to prepare the way for the organisation and work of 
the new company. ter some trouble he succeeded in securing a 
plant for the proposed electric light in the Tremont House in that 
city, and mae a contract to light the hotel with Higgs’ light. Dr. 
Higgs was established in a laboratory at No. 63, Kent Street, Green- 
point, Long Island, and began work on the development of his elec- 


. triclight..... All this was about the 1st of January last. About 


that time, or just before it, he had sold and mr (es two electric 
lights to Montreal, Canada, neither of which would work, a fact not 
known until comparatively recently, however. About the middle of 
January he exhibited at Greenpoint, to Mr. e and others, a 
light which he claimed as his own, but which, it has been since 
proved, was a Wood’s lamp run by a Wood’s dynamo-machine. 
... . But to return to the Chicago enterprise. Mr. Harne went to 
that city, established his plant, bought his engines, and on the 15th 
of February, having paid to Dr. Higgs 700 dols. for dynamo- 
machines, lamps, &c., after a delay of a week a couple of dynamo- 
machines arrived in Chicago; but, as Mr. Harne was a novice in the 
electric lighting business, he did not discover the fact that they were 
of the Wood make. . . . The complete failure of the scheme induced 
Mr. Harne to make an investigation into Higgs’ antecedents, and he 
accidentally heard of Mr. Van Choate, in Boston, as having a know- 
ledge of Higgs and his antecedents. In response to a letter of inquiry 
Le Van Choate wrote from Boston, under date of April ond, as 
ollows :— | 

‘€ I imported him into this country a little over two years ago, and 
for which I am very sorry. . . . . far as my dealings with him go, 
I have found him to be the greatest liar, scamp, and fraud of all the 
men I ever heard of during my thirty years’ business with people, 
He has no capability for inventing anything but lies.” . . . . Higgs 
shipped his wife to England on an Inman steamer as soon as the dis- 
closures of his true character seemed imminent, and he followed her 
on the Alaska, which left this port on May 3lst. The various 
investors were badly left, and the mystery of his inventions departed 
with him. . . .. The case of Dr. Higgs is a very peculiar one, there 
seeming to be wholly unnecessary prostitution of undoubted talents. 
Why this was done does not wholly appear, for he does not seem to 
have obtained money from his dupes for his personal benefit, and such 
money as he did obtain was expended in the prosecution of electrical 
experiments. . . . . It has recentiy been ascertained that for some 
unprofessional practices Dr. Higgs was expelled from the Institute of 
Civil Engineers in England. During his stay here it has been ascer- 
tained that the only storage batterythat he invented was the préviously 
invented Sellon and Volckmar storage battery; the only dynamo-machine 
that has worked, the Wood machine; and the only electric lamp, one that 
will not burn in series and is not a remarkable success as a single light. 
So far as can be ascertained, the money he has been able to obtain 
from Americans will not aggregate more than 20,000 dols., unless the 
losses of the Philadelphians are larger than the 5,000 dols. at which 
they are estimated. That amount also represents the sum he obtained 
in this city. 


THE CENTRAL LABORATORY OF ELECTRICITY IN PARIS. 
—The French Minister of Posts and Telegraphs has ap- 
pointed a special commission to study the organisation and 
the working of the Central Laboratory of Electricity. This 
commission is composed of the following gentlemen :— 

Songeon, president du conseil municipal de Paris ; Dumas, 
member de l’Institut, secrétaire perpétuel de l’Académie des 
Sciences ; Alphand, directeur des travaux de Paris ; Jamin, 
member de l’Institut ; Le Colonel Perrier, membre de 


À 

| 
| 

| 
| 
| 
| 
| 
i 
| 
| | 
| | | 
| 
| | ih C 
| | 
| | | | | 
| 
| \ 
| | 
| = 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 


THE TELEGRAPHIO JOURNAL AND 


Aug. 19, 1882.] 


ELECTRICAL REVIEW. 131 


l'Institut et du Bureau des Longitudes ; Bréguet, membre 
de l’Institut et du Bureau des Longitudes ; Tisserand, con- 
seiller d'Etat, directeur au Ministère de l'Agriculture ; 
Mascart, professor au Collège de France, directeur du Bureau 
Central Météorologique ; Becquerel, ingénieur ordinaire des 
ponts et chaussées, répétiteur de physique à l'Ecole Poly- 
technique ; Fournier, capitaine de frégate, attaché à l'état- 
major du Ministère de la Marine et des Colonies ; Penel, 
commandant du génie, attaché à l'état-major général du 
Ministre de la Guerre; Mercadier, ingénieur-electricien, 
directeur des études 41’Ecole Polytechnique ; Bergon, direc- 
teur du matériel et de la construction au Ministére des 
Postes et des Télégraphes ; Blavier, directeur de l'Ecole 
Supérieure de Télégraphie au Ministère des Postes et des 
Tee raphes; Boussac, inspecteur-général chargé des ser- 
vices du contréle au Ministére des Postes et des Télé- 

hes ; Caél, directeur-ingénieur des Télégraphes ; Georges 
Gochéry, directeur du cabinet et du service général au 
Ministére des Postes et des Télégraphes ; Fribourg, direc- 
teur du personnel au Ministère des Postes et des Télé- 
graphes; Raynaud, ingénieur des Télégraphes ; Trotin, 
ingénieur des Télégraphes. 


TENDERS FOR THE SUPPLY OF TELEGRAPH MATERIAL.— 
We read in the Moniteur des Adjudications de l'Etat, that 
the French Telegraph Administration invites tenders for 
the supply of the following instruments, stores, &c., the 
adjudication of which will take place on the 22nd inst., 


viz. :— 

1. The supply of sending and receiving telegraph instru- 
ments divided in 16 lots, composed of 60 Hughes’ instra- 
ments, 1,800 Morse receivers, 8 transmitters, 8 receivers, 
and 80 Wheatstone perforators, 1,400 sounders, 1,500 elec- 
tric bells, 2,200 detectors. 

2. The supply of additional apparatus for telegraph 
offices, divided in 10 lots, and composed of 1,700 Morse 
keys, 3,700 commutators, 800 bell pushes, 4,400 light- 
ning protectors of various systems, 1,200 paper-wheels, 
15,000 brass-screw terminal, 25,000 brass strips for table 
connections, 6,000 battery terminals, 10,000 ebonite case 
ms (socles), 20,000 ebonite washers, and 400 oak 

oxes. 

8. The supply of materials and chemical productions for 
batteries, divided in nine lots, and composed of 46,000 glass 
jars of various models, 60,000 porous pots, 172,000 various 
zinc pieces for batteries, 10,000 kilogs. of bi-oxide of 
manganese, 10,000 kilogs. of chlorhydrate of ammoniac, 
90,000 kilogs. of sulphate of copper, 8,000 kilogs. of 
pounded retort carbon, 4,000 kilogs. of dextrine, 70,000 
prisms of retort carbon, and 3,000 kilogs. of copper wire 
of ‘08 diameter. 

Further particulars may be obtained from the Adminis- 
tration, 103, Rue de Grenelle, Saint Germain, Paris. 


Tue Maxim INCANDESCENT ELECTRIC Lamp.—We 
believe that this light has been withdrawn from the General 
Post -office at Glasgow, amid universal grumbling on the 
part of the men. We hear various rumours to account for 
this, and from what we can understand the matter is 
apparently a personal one. The blame however will doubt- 
less be cast upon the electric light in some form or other. 


Tue ELEoTRIC LIGHTING OF THEATRES AT Paris.— 
After the recent experiments of electric lighting made at 
the Théâtre des Variétés, M. Bertrand has determined to 
light his house for a whole season, from September, 1882, 
until June, 1883, by incandescent lamps. After this long 
trial, electric lighting will be used permanently or dis- 
continued. The other directors of the theatre await the 
results of this innovation before making a decision. Mean- 
while, the manager of the Eden Theatre, at present in 
course of construction, has determined to adopt electricity 
for the complete illumination of the theatre, making use of 
the voltaic arc and incandescence, by means of Maxim 
lamps and Kabath accumulators, charged from the necessary 
apparatus placed in the basement of the Eden. The experi- 
ments in preparation are, therefore, very interesting, and we 
will follow their development carefully. 


Tue Evecrric Lieut at LIvERPOOL.—We hear that the 


Pilsen electric light, to which we alluded last week, has been 


used with great success at the Adelphi Hotel. Three large 
burners in the great ball-room, and another in the hall, have 
shed a brilliant radiance on the illustrious guests who have 
been in the city recently in connection with the Inter- 
national Law Conference. 


THe Brush Miptanp Execrric Lignt AND POWER 
Company, Limitep.—This Company has received an order 
to light up the factory of Messrs. Birkin Brothers, the well- 
known lace manufacturers of Nottingham, with Brush arc 
and Lane-Fox incandescent lamps. 

At Gainsborough the same company, in compliance with 
the request of a number of the leading inhabitants of that 
town, who undertook to defray all expenses, has during the 
past fortnight very successfully: illuminated the market- 
place with Brush arc lamps, and also exhibited Lane-Fox 
incandescent lamps in the shop of one of the principal 
tradesmen. Both the arc and incandescent lamps were run 
on a single circuit from the same machine, and were proved 
to be under perfect control. Numerous applications for 
electric lights—especially for the Lane-Fox lamps—have, 
we understand, been received by the company. 


THe Cost oF THE ELECTRIC LIGHT AT EDINBURGH.— 
The abstract of the Edinburgh Police accounts, just issued, 
shows that for the “experimental electric lighting” of the 
North Bridge, Waverley Bridge, and Princes Street, on the 
“ Brush” system, from the 25th August, 1881, to the 
2nd January, 1882, the city paid the sum of £1,181 4s. 8d. ; 
and for a trial of the “Crompton” at Holyrood Palace, 
August 25th, to September 8th, £57 18s. 7d. Expenses 
of deputations to London bring up the total cost to 
£1,265 1s. 3d. The sum of these experiments is made up 
as follows :—Fitting up engine-house, electrical machines, 
&c., £115 0s. 6d. ; Furnishings to engine-house, machinery, 
coals, and firewood, £170 15s. 9d.; Wages of watchman, 
and attendants at machines and lamps, £39 16s. 3d. ; Lamp 
pillars and bases (pillars, £209; stone bases, £62 8s. ; 
mason work at lamps, £10 6s. 8d.), £281 14s, 8d. ; Electric 
lighting (the Anglo-American Brush Electric Light Cor- 
poration, Limited, 25th August, to 830th Nuvember, 1881, 
£389 10s. ; the Scottish Brush Electric Light and Power 
Company, Limited, 8rd December, 1881, to 2nd January, 
1882, £184 7s. 6d), £573 178. 6d. Total, £1,181 4s. 8d. 
At Holyrood: Fitting up lamp, poles, £17 13s. 7d. ; The 
Crompton Electric Lighting Company, for electric lighting, 
25th August to 8th September, 1881, £40. Total, £57 13. 7d. 
General Expenses: Expenses of deputations to London on 
experimental electric lighting, May and June, 1881, £26 3s. 
Total cost, £1,265 1s. 3d. 


CoMMUTATOR FOR Dynamo-ELECTRIC MACHINES.—Patent 
No. 261,520. Filed in the United States of America Patent 
Office, February 15th, 1882.—By R. Edward Ball.. 


VED 


Claim.—1. ‘An armature for dynamo-electric machines, having each 
end of every bobbin thereof connected to a separate block in the com- 
mutator ring and such blocks coupled together in pairs, so that a 
current generated in one of said bobbins must pass to and through a 
pair of commutator-blocks before passing to a succeeding bobbin, 
substantially as shown and described. ; 

2. In combination with an armature of a dynamo-electric machine, 
a commutator therefor having twice as many blocks as there are 
bobbins or sections on the armature-ring, so as to provide for each 
end of every such section being connected to a separate commutator- 
block, such blocks being coupled in pairs, substantially as shown and 
described. 

3. An armature for dynamo-electric machines, the bobbins or sec- 
tions whereof are disconnected from each other, each end of eve 
bobbin being connected to a separate block in the commutator, suc 
blocks being coupled together in pairs, and thereby forming an 
ye connection for said bobbins, substantially as shown and 

escribed. « | 
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Tue Epison Ligut ITALY.—We have received notice 
that Mr. Shepherd, the agent of the Edison Company in 
Italy, has succeeded in forming a syndicate of the principal 
bankers in Milan for the purpose of working the Edison 
patents in Italy. Mr. Shepherd remains with them as 


-agent-general. This gentleman has just been lighting up a 


portion of Udine with the Edison light, which has proved 
such a success that he is preparing a contract for lighting 
the whole-of the city. The motive force will be supplied by 
the River Ledra. The cities of Mortara, Pistoja, Faenza, 
Fano, Arezzo, Schio, and several others are also to be lighted 
by this system, and in Milan the theatre Santa Radegonda 
has been purchased for a lighting station, and part of La 
Scala theatre will be illuminated during the Carnival from 
it, and the principal shopkeepers have ordered their shops 
to be ghted—one firm alone having ordered 1,200 lamps. 


Tue Cost oF THE ELECTRIC Licgut.—We notice that 
Lieutenant-Colonel Festing reports that the substitution of 
electric lighting, by the aid of two machines driven by one 
engine, in the place of gas, at the South Kensington Museum, 
has resulted in a saving in the working expenses at the.rate 
of nearly £750 a year, or more than £23 per annum for 
each lamp. 


COPYRIGHT AND ELECTRIC LIGHT CoMPANIES.—A motion 
was made in the action of “ The London and Provincial 
Electric Lighting and Power Generating Company (Limited) 
v. The West Middlesex Electric Lighting Company (Li- 
mited),” to restrain the publication of a prospectus which 
the plaintiffs alleged was a copy of one which they had 
issued, and in which they had copyright rights. Mr. Ribton, 
for the plaintiffs, said since the matter was last before Mr. 
Justice Chitty the defendants had filed an affidavit stating 
that they had discontinued the issue of the prospectus in 
question, and had no intention of reissuing it. Under these 
circumstances, he asked that the motion should stand over 
until the second motion day in November. Mr. Marten, 
Q.C., acquiesced in the suggestion, and the motion, without 
prejudice, stands over accordingly. 


THe Scottish Brusa ELECTRIC LIGHT AND POWER 


* Company (LIMITED) IN LIQUIDATION.—Intimation is given 


that all claims against this company must be lodged, duly 
vouched, with Mr. Jas. A. Molleson, 5, North St. David 
Street, Edinburgh, on or before Wednesday, the 28rd inst. 


TELEGRAM Forms.—F. H., in a letter to the Times, sug- 
— that telegram forms should be supplied with a gummed 
ap, so that they might be folded and delivered sealed 
at the office for transmission, thereby doing away with the 
disadvantage of submitting the message to the perusal of the 
messenger. 


THe New CABLE To Port Sarp.—On Friday last Mr. 
John Pender, M.P., received a telegram from the Eastern 
Telegraph Company’s agent announcing the completion of 
the new telegraph line to Port Said. The promptitude with 
which the work has been carried out reflects great credit on 
all concerned. 


CENTRAL AND SouTH AMERICAN TELEGRAPH COMPANY. 
—The India-rubber, Gutta-percha and Telegraph Works 


Company notify the receipt of a telegram from Mr. R. K. . 


Gray, engineer-in-chief, stating that the ss. Silvertown had 
successfully completed, on the 10th inst., the San Juan del Sur- 
Pedro Gonzales section of the Central and South American 
Telegraph Company’s cables. 

This section was the last one to be laid, and the com- 
pany’s system on the West Coast of Central and South 
America, from Chorillos (Peru) to Salina Cruz, Tehuan- 
tepec (Mexico), is therefore now completed. On the 
Atlantic side the Goatzacoalcos-Vera-Cruz section connects 
this company’s system with the Mexican Telegraph Com- 
pany’s cables from Vera-Cruz to Galveston, and an excellent 
communication is now established between the republics of 
Chili, Peru, Ecuador, U.S. of Columbia, Nicaragua, San 
Salvador, and Mexico, and the U.S. of North America. 
We notice in the Panama Star and Herald of June 22nd 
the following interesting items relative to the operations of 
the above-named company :— 


“The cable steamer Retriever has been occupied the past 


two days in laying the shore end of the cable which is to 
place us, at an early date, in communication with the out- 
side world. The place at which the cable was landed is 
about a couple of hundred yards to the eastward of the 


- point where the road leading past the cemetery comes out 


on the beach. From deep water it is laid entirely in a mud 
or sand bottom to where it is now located. Great care was 
exercised in selecting the place, so that no rough or jagged 
rocks would be met with which would chafe or injure the 
cable in any way. In order to make connection with the 
cable now buoyed off Pacheco, one of the Pearl Islands, the 
Retriever will continue the work, laying the cable inside of 
Taboga and other islands, and on bottom not likely to be 
disturbed by vessels coming to an anchor in the port or at 
Taboga. The connection at Pacheco will probably be made 
to-day or to-morrow, when the Retriever will return to 
Taboga. 

“Yesterday the connection was made between the shore 
section of the cable at Panama and the line buoyed off the 
island of Pedro Gonzales, one of the Pearl Island group. 
The Silvertown picked up the buoy behind Taboga, to which 
the cable was attached, and got under weigh about eight 
o'clock, completing the run down to the Pearl Islands and 
splicing the cable in a few hours from the time of starting. 

rom the station on shore signals were exchanged with the 
Silvertown at the Pearl Islands, and to-day the line thus 
completed will be tested through to Lima. 

“In response to the courteous invitation of Mr. J. B. 
Poylo a number of our principal townspeople visited the 
cable ships Silvertown and Retriever on Sunday, the 18th 
inst. The steamer 7aboguilla took the invited guests on 
board in the morning, sailing about eight o’clock, calling at 
the island for some other guests, and arrived alongside the 
Silvertown about eleven o’clock. The two ships were lying 
side by side, and were gaily decorated for the occasion. A 
sumptuous lunch was served on board, after which dancing 
was indulged in until the hour for return was notified. The 
band of the 1st Battalion of Zapadores furnished the music 
for the occasion, through the kindness of General Capella 
Toledo, who was among the visitors. The excursion was in 
every respect a great success, and the ladies and gentlemen 
enjoying it express unqualified praise of the kindness and 
courtesy of the officers of the two cable ships and the other 
gentlemen connected with the expedition. 

“The Cable ships Retriever and Silvertown will sail to-day 
for the Coast of Central America. They will leave the line 
connected as far as Panama, where it will be completed to the 
station in a few days and tested for any defects which ma 
exist between here and Buenaventura. The two ships wi 
call at San Juan del Sur in Nicaragua, and at La Libertad 
in Salvador, or San José de Guatemala, laying the shore 
sections, if the weather is good. Proceeding thence to 
Salinas Cruz the line will be landed and then run down 
along the coast, making connections with the various shore 
sections until the island of Pedro Gonzales is reached, where 
the last splice will be made and the work completed. The 
T. line to Panama is shorter than was originally intended. 
It was discovered that the depth of water across the entrance 
to the bay was much greater than was supposed, being in 
some places over 2,000 fathoms. The bottom shelves off 
very abruptly in places a short distance below the Pearl 
Islands. Lines of soundings made across the bay present 
some remarkable differences in depth, in some instances 
soundings a mile apart giving a difference of 1,000 fathoms. 
Soundings about 8 miles South of the Pearl Islands and 
North of Cape Malo gave as much as 1,800 fathoms of water, 
while a little further South a depth of 2,004 fathoms was 
reached. As the contract provided that the cable should be 
laid in water not over 400 fathoms deep, the original course 
has been abandoned, and the line of the coast has been fol- 
lowed, keeping to a uniform depth of water. This plan, it 
is believed will make the work of repairs in the future a 
matter of much less difficulty than if the cable had been laid 
in very deep water. The bottom discovered along the coast 
presents the same general features, and is principally a dark 
greenish coloured mud, in which the cable will rest with 
perfect safety. A vast number of specimens of this muddy 
deposit have been secured and chemically tested, showing, 
we believe, few or no traces of copper, iron pyrites, or other 
mineral agents whose effects on the steel sheathings of the 
cables are most destructive.” 
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SUBMARINE TELEPHONE EXPERIMENTS.—Recently ex- 

riments have been conducted at Havre with a view of 
establishing telephonic communication between vessels and 
the shore. From the reports which have reached us it 
would appear that the operations have been attended with 
a large measure of success. In spite of rough weather the 
cable was successfully laid, and various persons and offices 
in the town were put in connection with the vessel anchored 
at nearly a mile distant from the premises of the Marie 
Christine Club. The Ader and Crossley instruments were 
used, and conversation was very distinctly maintained, not- 
withstanding the heavy gale, which caused the vessel to roll 
considerably. 

This new application of the telephone will render im- 
portant service to maritime commerce, since it will allow 
vessels arriving at a port to place themselves immediately in 
direct communication with owners or agents ashore. Asa 
result of the ‘successful experiment above referred to, a 

roposal to form a pontoon structure, to be moored at a 
dhience from the land, on board of which public telephones 
should be placed for use by ships has already been mooted 
at Havre. 


Tue UNITED TELEPHONE CoMPANy.—This company is 
now becoming most energetic. A circular has been sent to 
its various subscribers couched in these terms :— 

Sre,— Will you kindly furnish us with the names of sf firms, 
friends of yours, who are not connected with our Telephone 
Exchange system, so that we may put ourselves in communication 
with them, with a view to extend our system, in order that it may 
be of greater service to yourselves and to our subscribers generally ? 

Your obedient servant, 


THOMAS BLAIKIE, Secretary. 


The self-sacrificing motive of the company in its con- 
sideration for its present subscribers will no doubt be duly 
appreciated. 


THE SUEZ CANAL AND TELEGRAPHIC EXTENSION.—A 
Lloyd’s telegram from Port Said dated August 15th, 2.15 
p.m., states that the Suez Canal continues free. M. de 
Lesseps is reported to be impeding the extension of the new 
telegraph system from Port Said to Suez, The laying of 
that portion of the line, which would form a valuable con- 
nection with our Indian system, is, therefore, for the present 
suspended. The Eastern Telegraph Company have permis- 
sion from the Khedive and the Suez Can 
Paris to lay the lines ; but this is ineffectual against the 
obstacles put in the way of the work at the Canal by M. de 
Lesseps. 


THE GOVERNMENT AND THE TELEPHONE.—In a letter 
to the Times, dated the 14th inst. and signed “ Electrician,” 
the writer, in referring to Mr. Fawcett’s statement in 
Parliament, says :— 


The public could scarcely imagine from this statement that the 
Post-office taxes the telephone eompanies to the extent of at least £2 
for each subscriber to central office systems. This is equal in London 
on 2,000 subscribers to £4,000 per annum. How, in face of this fact, 
Mr. Fawcett can talk of free competition between the companies and 
the Government is simply inconceivable. 

Again, under the Post-office Acts, the Government can fix their 
poles or wires in or on any person’s premises (even in your front 
garden, if they like), and all the aggrieved owner can do is to claim 
compensation at the hands of an arbitrator. As a matter of fact, from 
being Governmental, the Post-office gets most of its permissions for 
practically nothing. 

The telephone companies on the other hand, have no such powers, 
but must negotiate for each permit, and pay whatever is demanded, 
and often very extravagant the demands are. Tenants, as well as 
proprietors, have frequently to be settled with likewise. 

nless, therefore, the Government are prepared to surrender their 
tax and to give the companies the same statutory powers it is a farce 
to talk of free competition with the Post-office. 


THE STORM ON THE 13TH OF AUGUST AT PARIS.—A 
violent storm broke over Paris last Sunday at four o’clock in 
the morning, where it has done considerable damage. In 
the garden of l'Elysée, the residence of the President of 
the Republic, the lightning has struck a tree and stripped 
off the bark from top to bottom. In front of the Hotel 
Dieu it struck the lamp of a carriage, and reduced it to 
atoms without the coachman and a passenger who occupied 
the vehicle feeling anything. We may add to these depre- 
dations the destruction of the roof of a house and the 


Company at 


burning down of a cart-shed. Six women occupied in a 
washhouse were knocked down by the storm without any 
injury, but in the Boulevard de Belleville a woman was 
dangerously burnt on the face, and was conveyed to the 
Hospital of Saint Louis in an alarming condition. 


TELEGRAPHS IN TURKEY.—The Turkish Government 
has issued a new tariff for telegraph messages. According 
to an imperial irade, given on the proposal of the General 
Administration of Posts and Telegraphs, and on the advice 
of the State Counsel, confirmed by the Counsel of Ministers, 
the internal telegraph service will henceforth be managed 
according to the rules of the Telegraph Convention of St. 
Petersburg and as revised at the conference in London. 

One of the principal rules of this regulation is the taxa- 
tion per word, with an appoint of five words, which forms 
the price, properly called, of the telegram. The charge per 
word is a à for the whole of Turkey at 20 paras for 
telegrams exchanged hetween telegraph stations situated in 
any one and the same province, and at 40 paras for tele- 
grams forwarded from one province to another, either near 
or far off. 

This new tariff realises an exceptionally favourable con- 
dition for the development of the telegraph service in 
Turkey.—La Lumière Electrique. 


ON THE VARIATION OF FRICTION PRODUCED BY VOLTAIC 
POLARISATION.—By M. Krouchkoll.—The electromotograph 
of Edison has drawn the atiention of physicists to a novel 
fact, that of the variation of friction between a metallic 
surface and an electrolyte when a current is passed between 
the two rubbing surfaces. M. Koch published in 1879 an 
Investigation (Wiedemann’s Annalen 1879, p. 92), in which 
he shows that polarisation by oxygen alters the rubbing 
surface of the platinum or palladium in such a manner as to 
increase the friction. Polarisation by hydrogen produces, 
according to this author, no effect. I have resumed these 
experiments under different conditions and have shown 
that polarisation by oxygen increases the friction, whilst 
polarisation by hydrogen decreases it. The electromotive 
force of half a Daniell is sufficient to demonstrate the 
phenomena. The decrease of friction by negative polarisa- 
tion and its augmentation by positive polarisation increase 
with the electromotive force displayed.—Comptes Rendus. 


ON THE AMPLITUDE OF TELEPHONIC VIBRATIONS.—By 
M. G. Salet.—Every one knows that it is possible to hear 
through a fir-wood door of little thickness words spoken in 
a room otherwise entirely closed. In this case, the sonorous 
vibrations transmitted by the air shake synchronously the 
side of the wood, and this in turn transmits its motion to 
the external air just as a movable piston might do. This 
familiar experiment ought, it may seem, to have struck 
physicists, since it gives a proof of the sensibility of the 
ear. The vibrations of the wood are, indeed, very small, 
scarcely larger than those of the receiving membrane of a 
telephone when in action, but these latter are so slight 
that their very existence has sometimes been called in 
question. They exist, however, and I am about to give an 
idea of their amplitude. I fixed upon the iron diaphragm 
of a hand-telephone of Bell’s system a small disc of glass, 
weighing 0°45 gram. Opposite this I fixed a second, yield- 
ing with the former, Newton’s rings. The apparatus, as 
will be seen, resembles that which M. Fizeau devised for 
studying expansions. If we speak at the distance of five to 
six metres from the telephone, or if we direct against it a 
telephonic current produced by means of a good transmitter 
(that of Boettscher, for instance, which does not require the 
use of a battery), we see the rings lose their distinctness 
and disappear if the voice is raised a little. They vibrate, 
in fact, themselves, synchronously with the iron diaphragm, 
and nothing is more simple than to calculate the amplitude 
of the vibrations of the diaphragm from that of their 
oscillations. 

It is certain that the additional weight of 0°45 grams 
placed upon the diaphragm, must render its movements 
somewhat less extensive ; hence the results obtained fail 
rather on the side of deficiency than of excess. 

To value the displacement of the rings, we arrange 
before the telephonic receiver, into which a continuous 
sound is emitted, a turning disc pierced with slits. It 
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is found that at a certain speed of rotation the rings 
reappear distinctly. If we then blow across the disc, 
mx + a it act a siren, we find that the sound pro- 
duced is in unison with that transmitted by the telephone. 
If it lowers or rises slightly, the rings oscillate, at first 
slowly and then with such a rapidity that they again be- 
come invisible. Whilst they oscillate, this displacement ma 
be easily estimated. In an experiment made, the ampli- 
tude of the vibrations of the receiving plate was from two to 
three ten-thousandths of a millimetre. 

If we throw into the telephone currents of different 
intensities, but very small, and none of which produces a 
displacement of the rings beyond half the distance which 
separates them, we may, by considering a point of the glass 
ee infer from its brightness the intensity of the current. 

his singular galvanometric procedure might, without doubt, 
be utilised in a telectroscopic receiver.—Comples Rendus. 


ON THE CHEMICAL WoRK EFFECTED BY THE BaTTERY.— 
By M. D. Tommasi.—An element with a mixture of chromic 
and sulphuric acids should evolve, according to Favre, 117°3 
calories, though only 62°5 calories are transmissible to the 
circuit. It would then result that a single chromic acid 
element would not decompose water acidulated with sul- 
phuric acid. 

In fact, if the positive electrode of this element is of 

latinum the water is not decomposed ; but if the electrode 
is of carbon or of platinum sponge, electrolysis takes place. 
The chemical reaction produced within the element being 
always the same, I have sought to determine approximately, 
by means of electrolysis, what is the number of calories 
transmissible to the circuit by a chromic acid element, 
according as its positive electrode is of platinum, of carbon, 
or of platinum sponge. | 

(a.) Chromic Acid Element with a Platinum Electrode. — 
This element does not decompose water acidulated with 
sulphuric acid if the electrodes of the voltameter are of 
platinum, but the decomposition takes place if the positive 
electrode is of silver. A chromic acid element and a 
Regnault element decompose water with platinum electrodes 
to the voltameter. 

A chromic acid element. decomposes the water contained 
in two voltameters if the two positive electrodes are one of 
silver and the other of copper. Hence the electromotive 
force of this element must be intermediate between 62 and 
69 calories. The number of calories-transmissible to the 
circuit, as given by Favre, 62°5, thus closely approaches 
that found in a different manner. It isa singular fact that 
an element which liberates 117°3 calories should not transmit 
to the circuit in the form of electric energy more than 70 
or at most 72 calories, as otherwise it would decompose 
water acidulated with sulphuric acid. I will return to this 
question when speaking of an element with oxygenated 
water which presents the same anomaly. 

(b.) Chromic Acid Element with a Carbon Electrode.—T he 
water of the voltameter being acidulated with sulphuric 
acid, there is electrolysis either with both electrodes of 
platinum, or with a negative electrode of platinum and a 
positive of copper. This element, if associated with a zinc- 
platinum element in dilute sulphuric acid, ought to decom- 
pose if its electromotive force is really — 117°3 calories. These 
experiments show that the electromotive force of the chromic 
acid element with a carbon electrode should not be less than 
82, nor greater than 90 calories. 

(c.) Chromic Acid Element with an Electrode of Platinum 
Sponge.—The chemical work produced by this element is 
sensibly equal to that produced by the former element, 
whence its electromotive force should be estimated at about 
8 (85 ?) calories. 

t results from these experiments that the chromic acid 
element, as employed by Favre—that is to say, with a posi- 
tive electrode of platinum—only produces an exterior 
chemical work of 65 calories. 

If we substitute for platinum in the same element carbon 
or platinum sponge, we may render 85 calories transmissible 
to the circuit. 

If we compare the electromotive forces of chromic acid 
elements as determined by means of physical procedures, we 
find, according to the nature of the positive electrode, the 
following values : 

Carbon = 1°574, platinum — 0°977, copper — 0°961, 
platinum sponge = ? 


_ kin 


The decrease of the electromotive force observed in the 
chromic acid element with a copper electrode is because this 
metal being attacked by the mixture of chromic and sul- 
phuric acid, even if the circuit is open, occasions a current 
in the opposite direction to the primary one. As for the 
electromotive force of the chromic acid element with an 
electrode of platinum sponge, it has not yet been deter- 
mined ; but we may foresee, according to what has been 
said, that it will probably be very near to the electromotor 
force of the chromic acid element with a carbon electrode.— 
Comptes Rendus. 


ON THE CHARGE OF Drezecreios.--By MM. Villari and 
Righi.—Villari had observed that on lashing one side of an 
ebonite plate it wascharged, as is generally known, negatively, 


whilst the other side without contact with a conductor took: 


a positive charge, the opposite of what is generally supposed. 
Righi, on the other hand, found that the latter charge only 
appears after thelapse of some time and is therefore secondary. 
On repeating the experiments together, when the anterior 
surface was rubbed with cat-skin and then laid upon a plate 
which had been previously discharged, the lower surface 
when examined by means of a mixture of red lead and 
sulphur or of a test-disc was generally found positive. If 
the experiment is performed rapidly or if the ebonite plate is 
heated or thoroughly dried over chloride of calcium it appears 
negative. If exposed for some time to the air it is positive 
again. The latter charge is therefore secondary.— Wiede- 
mann’s Beiblätter. 


ON THE LUMINOUS AND SPHEROIDAL PHENOMENA WHICH 


ACCOMPANY THE ELECTROLYSIS oF Liquips.—By M. 
Slouguinof.—It has long been known that under certain 
circumstances electrolysis is accompanied by luminous 
phenomena at the electrodes, but these appearances have 
till lately remained almost unnoticed. It has been estab- 
lished that light appears at the electrode with which the 
circuit of a battery of many elements is closed by plunging 
it into an electrolyte already connected with the other pole 
of the battery. The author has found that if two equal 
electrodes are plunged unequally deep into the electrolyte, 
on closing the circuit of a sufficiently powerful a a 
luminous phenomenon. appears at the electrode which is less 
em à immersed. This electric luminosity may be of two 

, one of which is a consequence of the spheroidal 
state which the liquid assumes at one of the electrodes in 
consequence of the action of the current. Just as metal 
when raised to a high temperature repels any liquid which 
is brought in contact with it, so a liquid is repelled by a 
metal which is being traversed by a powerful galvanic 
current ; in other words, both heat and electricity can 
throw a liquid into the spheroidal state. Both these 
agencies may occasionally act conjointly. The electro 
spheroidal condition is accompanied by a faint luminous 
appearance. Besides this electrolytic light there is also a 
luminosity of another kind, and if it takes place at the 
cathode, particles of platinum are detached from this 
electrode. In case of the development of light at the 
cathode and in a solution of platinum chloride in hydro- 
chloric acid, the intensity of the light depends on the 
heating of the platinum powder which is there separated.— 
Carl's Repertorium der Experimental Physik. 


A GaLvAnic ELEMENT.—By C. Baudot.—The author 
modifies a Bunsen element by using, instead of one earthen- 
ware cylinder, two, the one placed in the other, both filled 
with nitric acid. The carbon is placed in the interior vessel. 
— Wiedemann’s Beiblätter. 


IMPROVEMENTS IN SECONDARY GALVANIC BATTERIES.— 
Amongst the many practical or unpractical proposals for the 
construction of secondary batteries, must be included the 
following :— 

The electrodes, formed of spirally-coiled polished plates 
or. wire brushes, e.g., of silver, plunge into a vessel filled 
only to a little depth with water, but chiefly with oil. The 
oil is to form a badly conductive coating upon the electrodes, 
so that the cell may charge itself electrostatically. For the 
electrodes may be substituted baskets filled with coke, or 
two strata of coke separated from each other by wadding.— 
Wiedemann’s Baiblälter. . 
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NEW PATENTS—1882. 


3779. ‘Electric lamps.”” B. J. Mizzs. (Communicated by W- 
M. Thomas.) Dated August 9. 

3795. ‘Electric lamps or lighting apparatus.’”” W. R. Lake. 
(Communicated by J. B. Wallace.) Dated August 9. Complete. 

3802.. ‘ Secondary batteries.” C.T.Kinezerr. Dated August 9. 

3803. ‘‘ Telephonie apparatus.” 8. P. Tsompson.. Dated 
August 9. | | 

3812. ‘Electric or storage batteries.” J.S. BEEMAN, 


W. Tayror, and F. Kine. Dated August 10. 

3813. ‘New D for regulating and measuring electric 
currents.”” J. S. Beeman, W. Taytor, and F. Kine. Dated 
August 10. | 


3814. ‘‘ Electric lamp apparatus.”” H.J. Hanpax. (Communi- 
cated by C. F. Brush.) Dated August 10. 

3815. ‘‘ Improvements in type-writers and in the method of Fe 
ducing symbols by the same ; also appiiceine to printing telegraphs.”’ 
H. J. Hineas. (Communicated by B. Schmitz.) Dated August 10. 

3820. ‘‘ Magneto-electrical ap tus for signalling on railways.”’ 
J. H. Jonnson. F. and the 
Société Anonyme Maison Breguet.) Dated August 10. 

3821. ‘‘ Electric lamps.’’ F. Morr. Dated August 10. 

3822. ‘* Batteries for the storage of electricity.”” F. Morr. 
Dated August 10. 

3824. ‘* Meter or registering apparatus for the electric light.” 
A. M. Crarx. (Communicated by L. Hours-Humbert and J. de 
B. de Liman.) Dated August 10. 

3825. ‘‘Electro-motors.”’ 8. H.Emwens. Dated August 10. 

3827. . ‘‘ An improved vessel or station for automatically compress- 
ing and storing air by the action of the waves of the sea, and also 
for the generating of electricity by means of this compressed air.”’ 


C. W. ma. Dated August 10. 

3834. Regulating electric light.’ Wiper. Dated 
August 11. 

3842. ‘| ding telegraph wires from iron posts.” H. C. 


Jonsson. Dated August 11. 

3846. ‘* Regulating electric currenta.’”’ W. S. Smrrx. Dated 
August 12. 

3856. ‘‘ Electric lamps or lighting apparatus.”” W. R. Laxe. 
(Communicated by N. E. Reynier.) -Dated August 12. | 

3861. ‘‘Electric incandescent. lamps.’’ G. PFANNKUCHE and 
A. A. Drxoy. Dated August 12. 


ABSTRACTS OF 
PUBLISHED SPECIFICATIONS, 1881. 


5668. ‘* Dynamo-electric machines, &c.’’ Sm THOMSON. 
Dated December 26. 1s. 10d. Consists of improvements in dynamo- 
electric machines, and which may be employed either for generating 
electric currents, or for developing mechanical energy from electric 
currents. One of these improvements consists of a revolving metallic 
brush, to perform the functions of the fixed metallic brushes or 
combs which have been hitherto generally used for making the con- 
tacts with the commutator bars. By means of this brush the desired 
effect is produced with but little friction, the mechanical action 
being chiefly rolling. The requisite rigidity, or quasi-rigidity of the 
roller is given partly by the elasticity of its constituent metallic parts, 
and partly by centrifugal force. [This is an important patent. | - 


1882. 


14. ‘* Apparatus for electric lighting.”’ Anprew Macxre. Dated 
January 2. 6d. Relates to an improved incandescent lamp con- 
structed with two or more filaments enclosed in an exhausted glass 
globe, and to which there is connected a regulating arrangement 
whereby any surplus currents of electricity over and above that 
required to make a single filament incandescent is shunted into the 
next filament or filaments, according to the strength of such excess of 
current, thus preventing any one of them being overheated and des- 
troyed, and admitting of the illuminating power of every lamp in a 
circuit being increased by simply increasing the main current to 
a suitable extent. In carying out this invention the inventor pro- 
ceeds as follows. All the positive terminals of the filaments in the 
globe are connected to studs let into a piece of insulating material, 
the studs being fixed at a certain distance apart ; the branch positive 
conductor from the main lead being attached to the first of the studs. 
On the first stud there rests a sliding contact piece of such size and 
shape that when moved to the necessary extent it can cover and make 
contact with the whole of the studs. “This contact piece is attached 
to a spindle connected to the armature of an electro-magnet, a small 
spring being arranged so as to press the armature away from the 
magnet. hen a normal current on its way to stud No. 1 passes 
round the coil of the electro-magnet, this latter overcoming the pres- 
sure of the spring attracts the armature and so draws the contact 
piece into close proximity to the second stud ; but should an excess of 
current occur either accidentally or intentionally, such excess over and 
above the normal current will draw the armature still closer to the 
magnet, and so cause the contact piece to slide over and make 
contact with one or more studs according to the amount of such 


— of current, thus throwing the corresponding filaments into 
action. 


29. ‘*Secondary batteries.’’ D.G.FitzGmratp and C. H. W. Biaes 
and W.W.Braumonr. Dated January 3.. 2d. Relates to the improve- 
ment of secondary electrical batteries. According to one part of the in- 
vention electrodes are obtained having an increased surface or peer 

ead and 


by utilising what is known as local action occurring between 


a metal electro-negative to lead. ..'The electrodes are obtained by de- 
positing on or in plates of lead or of lead alloy by chemical, electro- 
chemical, or mechanical means, a metal electro-negative to lead, 
such metal being in most cases subsequently removed preferably by 
making the plate an anode in a solution which does not form a soluble 


salt of lead. (Provisional only.) 


49. ‘* Measuring and recording quantity of electricity,’’ &c. Joun 
Hopxrson. Dated January 4. 6d. Relates to the methods of 
measuring the whole quantity of electricity which passes t ha 
conductor. For this purpose the inventor makes use of a centri 
governor or centrifugal apparatus and controls its velocity. by elec- 
trical or electro-magnetic apperetye. The centrifugal force of the 
= may be opposed by the attraction or repulsion of one con- 

uctor conveying electricity on another conductor conveying elec- 
tricity, of an electro-magnet for its armature or of a solenoid for its 
core. Or the centrifugal force may move one contact piece or its 
equivalent and the electrical apparatus a second contact piece in such 
wise that as the speed of the governor increases the former piece or 
its equivalent is moved from the second whilst as the electrical force 
increases the second piece follows up the first. When the centrifugal 
force is mechanically o to the electrical force the governor 
may act by bringing a friction brake into action or it may act by 
mel and breaking an electrical. contact. The governor may be 
driven by a small dynamo-electric machine or in the case of using a 
brake the governor may be driven by clockwork. . 


55. ‘* Apparatus used in the distribution of electrical Le. 
Joux Perry. Dated January 5. 4d. In the distribution of elec- 
trical energy from a central source it is very important that any 
person to whose premises conducting wires are laid should get a 
supply which is quite independent of the demand from and supply to 
other eonsumers of power. The inventor’s method is to use one or 
more magneto-electrical machines or some other form of electrical 
machine or battery which will uce in a circuit an electromotive 
force which. is constant and independent of any other electromotive 
forces in the same circuit, and in addition te this to have in 
same circuit one or more dynamo-electric machines. if 


64. ‘*Magneto and dynamo-electrié machines.” Lorentz 
Atsrert Grora. (A communication from abroad by R. J. Gülcher, 
of Austria.) Dated January 5. 6d. Has for object the reduction 
or obviation of the injurious heating of the wire coils, and thereby 
the production of an increased useful effect in the machine. <Ac- 
cording to these improvements the inductor rotating between the 
magnetic pole surfaces consists of a ring, the core of which is formed 
of ‘separate magnetically insulated strips (Lamellen) of soft iron in 
order to facilitate the change of the magnetic poles during the 
rotation of the ring, and thus to reduce the heating of the ring itself 

a minimum. e section of the ae. différs materially from those 
of other machines, being either of a wedge shape, that is, triangular, 
or of a wedge-shaped pointed square or rectangle. This form not 
only permits of a convenient and solid fixing of the inductor, but 
also allows the wire bobbins wound round such a ring to be exposed 
to the inducing action of the magnetic pole surfaces from all sides, 
and thereby completely obviates the production of heat, which in 
other machines is formed in the passage of the electric current 
through the unexcited wire parts. The magnetic pole surfaces are 
formed in all their parts of a U-shaped section, and enclose the 
rotating ring in such manner that the legs of its cross section project 
out on both sides over the wedge-shaped points of the section of the 
ring, and the latter is thus exposed on all sides to their inducing 
action. 


69. ‘Manufacture of incandescent lamps.’”” E. H. T. Lrvema 
and C. V. Bors. Dated January 6. 4d. lates to modes of manu- 
facturing incandescent lamps, whereby their expense is reduced or 
their conducting threads more easily replaced when damaged or 
destroyed. In the first class of lamp, where cheapness is obtained, 
the inventors avoid the use of the platinum wires sealed in the glass 
which have hitherto been employed in vacuous lamps to make 
electrical connection with the Len thread and the wires outside, 
and use instead a pair of conducting wires, suitably insulated, passing 
through a narrow tube or tubes sealed on t6 the globe, and they 
prevent the entrance of air into the globe through the tube by 
partly filling it with ihe pu ws or other resinous or suitable 
cement, which will not give off cient vapour to injure the lamp. 


71. ‘Automatic electric-printing &c.”” A. J. Bourr. 
(A communication from abroad by B. E. Valentine, of New York, 
America.) Dated January 6. 10d. Consists of automaticall 

receiving and forming a permanent register of electric signals. It 
consists of one or more transmitters, or signal boxes, for sending 
signals by the breaking of a circuit. The chief features of the 
signal-box being a revolving wheel, having on its first quarter the 
notches to denote the nature of the signal. On the next quarter 
and on the third quarter notches to denote the number of the 
station whence the signal is sent, and on the last quarter an in- 
dependent contact surface to switch a mgin circuit through a bell 
magnet to enable a return signal to be sounded at the transmitter. 


72. ‘Secondary or reversible electric batteries.”” Rankin KENNEDY. 
Dated January 6. 2d. Has for its object to improve the construction 
and action of secondary or reversible electric batteries. A batte 
made according to the invention consists of one or more vessels, eac 
of any convenient shape, made of wood or other suitable non-conducting 
material, and capable of holding a quantity of dilute sulphuric or 
other suitable acid. Immersed in the dilute acid there are plates of 
lead, tin, iron, or other suitable metal, or of conductiug carbon, pre 
pared in such manner as on being charged by an electric current from 


rey 


LL 
—— 
» 
= 
| 
| 
| 
| 
| 
| 
| 
| 


136 THE TELEGRAPHIO JOURNAL AND 


ELECTRICAL REVIEW. 


[AuG. 19, 1882. 


a dynamo-electric machine or other source to become the receptacles 
of oxygen and hydrogen due to the decomposing action of the current, 
the oxygen being absorbed in, or in connection with, one kind of 
plate, and the hydrogen in, or in connection with, another kind of 

late. After being charged in this way the battery is capable of 
‘Chee used to supply an Œvtsie current. (Provisional only.) 

95. ‘Electric lamps.”’ W. J. Macxenzre. Dated January 7. 
6d. Relates to improvements in, or connected with, electric arc 
lamps, which consist (firstly) in special means whereby the feeding of 
the carbon pencils or electrodes is controlled, and their resistance 
minimised ; and (secondly) in novel arrangements of regulating appli- 
ances connected with electric arc lamps, to be used either in combina- 
tion with, or separately from the first part of the improvements, 
whereby more perfect regulation of the distance between the elec- 
trodes may be secured for the purpose of maintaining the arc 
steadily. 

118. ‘*Telegraphy.’’ PETER Jensen. (A communication from 
abroad by F. W. » of America.) ated January 9. 4d. 
Relates especially to duplex cable telegraphs, and the object is to 
provide an efficient means for overcoming the disturbing effects of 
the electrical discharge from the cable upon the receiving instrument 
at the home or sending station. (Provisional only.) 


120. ‘‘Storing Electrical Energy, &c.’’ J.E. Lrarper. Dated 
January 9. 8d. Has for its object improvements in the means of 
and in the apparatus for storing electrical energy and in the prepara- 
tion of the materials to be employed. 


129. ‘Electrically lighting railway trains.’ W. H. Presce. 
Dated January 10. 6d. Relates to the lighting of railway carriages 
by electricity, the object in view being to provide means of genera- 
ting a practically uniform current of electricity notwithstanding the 
stoppage of the train or variations in its speed. For this p 
from one or more of the running axles of the train the inventors 
work air-compressing pumps, so as to charge one or more reservoirs 
with compressed air. This compressed air is ne 47 to. work 
an engine or engines which work suitable dynamo-electric machines, 
the air engines having their supply regulated so as to maintain 
as nearly as possible uniform speed. 

144. ‘Secondary galvanic batteries.”’” H.J. Hanpan. (A com- 
munication from abroad by Dr. Emil Boettcher, of Leipzig.) Dated 
January 11. 2d. Relates to secondary galvanic batteries or accumu- 
lators, and consists in the application of zinc vitriol as exciting liquid, 
and of zinc and oxide of lead as electrodes, the action of these 
elements being as follows:—An electric current from a dynamo- 
machine passing through a solution of pure sulphate of zinc (one 
part of the salt to three parts of water) decomposes the said salt, and 
causes a deposit of zinc on a thin plate of pure zinc, the diluted 
sulphuric acid (1 to 10) being not strong enough to attack pure zinc. 
The other pole is formed by thin lead foil, folded several times, in 
order to augment the active surface, and covered with a thick layer 
of pure litharge. The oxygen, coming in contact with the said lead 
foil, produces a very thin layer of peroxide of lead. By closing the 
galvanic element thus formed, the zinc previously deposited is again 
dissolved, and thereby the sulphate of zinc produced, while the 
hydrogen reduces not only the peroxide formed on the lead plate, but 

a layer of the oxide of lead, thereby forming metallic lead. If 
now the current from the Sentien-capabine is again passed through 
the element, a new deposit of zinc is formed on the zinc plate, while 
on the opposite pole not only the previously reduced peroxide of lead, 
- but also the lead formed from the oxide, is again oxidised into per- 

oxide of lead. By a few for gps gx of this process, the secondary 
? 


galvanic element is comple and has acquired high electromotive 
power. 


185. ‘* Electric accumulators.”’ H.J. Happan. (A communica- 
tion from abroad by Augustin Morel, of Roubaix, France.) Dated 
January 13. 2d. as for its object te reduce the weight of electric 
accumulators, and consists in the application of a series of receptacles 
provided with two metallic blades or other good conductors which 
serve as poles for the decomposition of water or other suitable liquid. 
If an electric current is mad: to pass through these elements, the 
receptacles are filed with gas, water yielding one volume of oxygen 
and two volumes of hydrogen. If now the current is broken or 
diminished, the oxygen combines again with the hydrogen to form 
water, thereby yielding the exact amount of electricity which has 
been previously spent. (Provisional only.) 


197. ‘* Apparatus for the transmission and reception of sounds.’ 

. C. Barney. Dated January 13. 2d. In order to protect as 
much as possible a microphone or current regulator from the evil 
necessarily attendant upon the use of a thin vibratory plate in con- 
nection therewith, the inventor places the microphones inside a box 
made of wood, cork, ebonite, felt, or any equivalent material, the 
material surrounding the microphone being of sufficient thickness to 
reduce to a minimum any vibratory movements which the sound 
waves may give to the material, thus leaving the microphone to be 
acted upon by the molecular movement of the material to which it is 
attached. This box is not fixed to any substance, but merely rests 
on the top of a box containing the induction coil, where it is retained 
by its vis-inertid. (Provisional only.) 


319. ‘Construction of secondary batteries.’ J. S. SELLON. 
Dated January 21. 2d. Relates to the construction of the terminal 
plates, supports, retainers, or frames upon or in which the active 
material or agent is deposited, placed, or fixed in the construction of 
secondary batteries, the object of the said invention being to render 
such plates, supports, retainers, or frames more durable than as they 
are now ordinarily constructed. In carrying out the invention the 
inventor constructs such plates, supports, retainers, or frames partially 
or entirely of pieces or rods of any convenient shape or combination of 
shapes of, or partly of, metal, carbon, or of other suitable material 
which is either conductive in itself or can be rendered conductive, on 


or to which are attached, connected, or affixed, strips or pieces of lead 
or other suitable metal or material, such strips or pieces being of any 
convenient form for retaining on the surfaces or in the cavities, inter- 
stices, cells, or spaces the active material in a divided, finely divided, 
pasty, deposited, or other convenient, or desirable condition. 


224. ‘* Electric-lighting apparatus, &c.”” W.R. Lake. (Acom- 
munication from abroad by i . S. Williams, of America.) Dated 
January 16. Relates to the manufacture or construction of 
electric lamps, candles, or lighting apparatus which will be more 
durable and efficient than those hitherto provided, and the said inven- 
tion consists in various improvements as specified. 

1437. ‘Electric accumulator.” Sicismonp Comné. Dated March 
25. 4d. Relates to a new or improved accumulator for the stora 
of electric energy (commonly ed storage of electricity) for the 
Pp s of electric lighting and electromotive power, whereby the 
inventor obtains a larger capacity of storage combined with greater 
efficiency and durability. itherto the cells of the accumulators in 
use are liable to polarise themselves and ome a considerable 
volume and weight, or the electrodes are quickly destroyed. The 
object, therefore, of the invention is to obviate those defects, and also 
to simplify the construction of the accumulator whereby it is more 
readily applicable to different uses. 

Assis to the invention, the inventor applies on the surface of a 
sheet of lead of any convenient size (by preferonce about a foot 
square and about 1-16th of an inch thick), a layer of mercuric sul- 
phide, HgS, say, about six ounces to the square foot, whether amor- 
phous or crystallised, by preference the crystallised HgS, called cin- 
nabar or vermillion is used, and bends the coated sheet into the form 
of a box or into the form of a spiral, so that the layer cannot be 
removed by the acid. This prepared sheet is used for the positive 
electrode. A second sheet of lead rather less in size is arranged and 
prepared in the same way as the first one, for the negative electrode. 
Both sheets are perforated and placed so as to be separate or apart 
from each other into a jar or box filled with diluted sulphuric acid in 
the usual way, and then charged by the ordinary known process. 


DISCLAIMERS. 
The Edison Electric Light Company (Limited), ‘‘ Electric lamps.’’ 
No. 578. 1880. ‘‘Magneto-electric machines.’’ No. 3964. 1880. 


‘ Connecting the carbon ends to Conducting wires on electric lamps.” 
No. 768. 1881. 


CITY NOTES. 


Otp Broap STREET. 


THE METROPOLITAN (BRUSH) ELECTRIC LIGHT 
AND POWER COMPANY (LIMITED). 


On the afternoon of Friday, the 11th inst., at the City Terminus 
Hotel, Cannon Street, under the presidency of Sir Michael Kennedy, 
R.E., K.C.S.I., an extraordinary general meeting of the members of 
this company was held. ; 

The secretary, Mr. Robert Wilson, having read the notice con- 
vening the meeting 

The Chairman said: This is a special meeting held merely for the 
purpose of confirming a resolution passed at the former special 
meeting. As soon as we have confirmed the resolution we shall be 
in a position to obtain from the Committee of the Stock Exchange 
a quotation. We have already, as you are aware, had a settlement. 
I therefore simply beg to move the following special resolutions, 
modifying the articles of association, duly passed at the extra- 


ordinary general meeting of the company held on the 24th July last | 


be and the same are hereby confirmed : — ; 

1. That the following words be inserted at the end of Article 4 : 
‘ Provided always that no share shall be issued at a discount without 
the sanction of a general meeting.” 

2. That in lieu of ‘‘ 1886,’’ occurring in Articles 81 and 89 respec- 
tively, ‘‘ 1884’ be inserted. 

3. That Articles 85 and 100 be and they are hereby expunged. 

This was seconded by Mr. James Whitehead (vice-chairman), and 
carried unanimously. 

STATUTORY MEETING. 

The Secretary then read the notice convening the first ordinary 
general statutory meeting, which accordingly took place. 

The Chairman said : Gentlemen, this is our first general statutory 
meeting, and, as is usual on such occasions, we have not much to 
communicate to you. Up to the present time our business has been 
chiefly the organisation and preparation for the work which is 
doubtless before us, and which we hope to carry on on a very exten- 
sive scale when the winter brings us long dark nights and often dark 
days. The company was incorporated on May 15th with a capital of 
£1,000,000 sterling, in 200,000 shares, of which 100,000 shares were 
first offered. 392,686 shares, or very nearly four times the number 
offered, were applied for, and the whole number available—100,000— 
were in the first instance allotted. This number was reduced by 310 
withdrawals, which, after full and careful consideration, the directors 
were constrained to admit upon legal grounds. We engaged suitable, 
but not extravagant, offices at 110, Cannon Street. One of your 
first directors, Major Wood, resigned his seat at the board, find- 
ing that very onerous calls upon his time in other directions 
rendered him unable to give that attention to our affairs which their 
importance necessitated. But the board was strengthened by the 
accession of Mr. Rose, of the firm of Morton, Rose, and Co., a 
gentleman well known to you all by reputation at least. We entered 
into a working arrangement with the Hammond Company, under 
which we secured the services of Mr. Hammond as our managing 
director on terms based upon a share of the profits. Mr. Hammond 
had before gathered together a considerable staff, and had explored. 
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so to speak, the requirements of the metropolis as regards electric 
lighting. He had also established a lighting station at Westminster 
and another in Holborn. Mr. Hammond’s reputation as an energetic 
man of business and a successful organiser of the Brush system 
must be very well known to you all. We felt that in making this 
temporary arrangement we did the best in our power to provide for 
a successful starting of our operations. We appointed Mr. Wilson, 
a gentleman who has had great experience in public companies, to be 
our secretary. As soon as our organisation had been completed, we 
proceded to lay the foundation of the extensive business which we 
trust is before us. We advertised in all the newspapers; we gave a 
wide circulation to the pamphlet prepared by our managing director, 
giving prices of plant and machinery, estimated cost of installations, 
&c. Up to the present time our work has been confined mainly to 
small private installations. As regards public lighting, although we 
have been in communication with many authorities, we have found 
that on their part they have an objection to make any movement till 
the Electric Lighting Bill has become law. All those gentlemen who 
are concerned in electric lighting must have followed the course of 
the bill with a considerable amount of interest, though perhaps also 
with a little apprehension. I was prepared to address you in some- 
what different terms to those I shall now have to adopt, for Iam happy 
toinform you that in Committee of the House of Lords on Tuesday the 
bill underwent considerable and material modification. The terms for 
which licences can be granted with the assent of the local bodies was 
altered from five to seven years, and the period for which provisional 
orders can be granted from fifteen to twenty-one years. is is no 
doubt a considerable concession. But the objectionable clause of 
the bill is a compulsory sale clause which still remains in it in the 
inequitable terms, if I may so express myself, in which it was first 
drafted; and it is to this point we shall have to direct our future 
efforts. Under this clause, as you are well aware, electric light 
undertakers are liable to be compelled to sell their plant and property 
at the end of the period for which a provisional order has been 
granted for the mere price of the materials, without taking into 
consideration anything regarding the goodwill of the concern. This 
I consider very bad. But it might have been justified to some extent 
had there not been in the bill a clause which regulates the price at 
which electricity shall be supplied to consumers. The existence of 
this clause restrains electric undertakers from making large profits, 
while the sale clause compels them to sell their property at a time when 
in all probability they had begun to reap the fruits of their enterprise. 
As regards our action under the bill we have matured the steps that we 
shall adopt and which we intend to take as soon as possible. It would 
not be advisable for me to make any detailed statement of what those 
steps are. All that I can tell you is that we have arranged 
what shall be done, and to lose no time in doing it. It is very encoura- 
ging, gentlemen, to find that there is a general and growing opinion 
that the electric light enterprise has before it a great and immediate 
future. Wherever the subject is discussed, whether it be in Parlia- 
ment or out of Parliament, or in the columns of the public press, 
the sentiment is almost universally expressed. In an article in the 
Times, of the 17th July—I don’t know whether you have all seen it— 
there are words to the effect that, ‘‘there is a vast field of electric 
work, and so far from having to educate the public to the use 
of electricity, as some seem to contemplate, those who are concerned 
in its distribution will soon be applied to by more customers than 
they can deal with.’’. This, gentlemen, has up to the present time 
been our own experience. We have joined also in a very important 
movement. You are aware that there are many companies who 
derive their licences, as we do, from the Anglo-American Brush Cor- 
poration. We have thought it advisable to join a conference of 
those companies, their boards having agreed to send delegates to 
form a council. Our licences are similar but our districts entirely 
distinct. We have a common cause and no conflicting interests. 
We therefore thought that for united action and protection 
of common interests, a council of that description would have 
a very important effect in protecting the Brush interests. Already 
the council has met and arranged its procedure, passed important 
resolutions as regards the quality and price of plant and material, 
which it receives from the Anglo-American Brush Corporation. 
These, gentlemen, are all the remarks I have to make, and if any 
gentleman has any questions to ask I shall be glad to answer 
them to the best of my ability. 

Mr. Campbell asked whether the 310 which were withdrawn were 
subscribers or shares ? 

The Chairman replied that they were shares, not subscribers. 

A shareholder asked if the company were doing any business at the 
present time ? 

The Chairman said they were doing business in many directions. 

The shareholder, continuing, said they held meetings occasionally, 
but he thought they heard nothing definite. 

The Chairman answered that they were preparing to do business 
when business arose. They were doing business to a very consider- 
able extent, and he might mention from memory, Covent Garden. 


F ms Des shareholder: You are earning money at the present 
ime 


The Chairman : Yes, sir. 

Mr. Price said he thought many of the shareholders were dissatis- 
fied, and he should like to ask a question or two. The Camberwell 
Streets Committee asked for tenders to light with electricity the 
streets in their district. Only one tender was sent in. Was it theirs ? 
And if not, why did they not tender? Did they possess the right to 
manufacture their own carbons, or were they manufactured in New 
York and sent over here? As there seemed to be a doubt as to 
whether electric lighting could compete with gas in regard to price, 
he should like to ask whether the last tender would be remunerative 
for lighting certain districts in the City? Were the lighting of 
certain railway stations in the metropolis remunerative contracts ? 
He should be very pleased with a plain answer. 

The Chairman thought that all those questions could be very easily 


answered. As his friend, Mr. Hammond, was more acquainted with 
the practical details of those matters, he would ask him to reply. 

. Hammond said, as the gentleman before the previous speaker 
had asked a question which involved a great principle in the business 
of the company, he might be pardoned if he dealt with it as well as 
the chairman. An electric lighting company, in its initial stage, had 
a great deal of ground to cover in the way of — for business, 
and if they got no fruits from them they would certainly be in a 
great mess. One was also anxious not to be too closely questioned as 
to the mode of organisation they had pursued in the metropolis, 
though he should like to make them as enthusiastic as he was himself 
as to what was being done in a quiet manner to cover the whole place. 
If he were to take them into the office and show them the streets all 
named, the traveller of each put to them, and the days upon which 
they visited these districts, they would form some idea of how the 
districts were being covered. ey did not want to tell their friends 
outside all they were doing; but he could assure them there was 
no spot in the metropolis that was not being covered by this 
company. That preliminary work was being carried out with as 
little expense as possible, and they felt that where £1 was spent in 
this manner they would get back £3 in its place. Their time up to 
the present had by no means been lost. In the matter of grouping 
together districts, and the hiring out of lights, it was their policy to 
get the customers first and then put down central stations in the 
midst of them. He felt that amongst friends he must ask their fore- 
bearance, because he could not say too much. He could not, how- 
ever, sit there and hear a hint that they were spending money to no 

urpose. That was not so. With Er + to the Electric Lighting 
Bill he might say they did not like it. However, they were 
glad to see that the Lords amended the compulsory purchase 
clause from fifteen to twenty-one years. For his own part 
he was now satisfied with the bill as a preliminary piece of 
legislation in this line, and he hoped that by next year it would 
be considerably improved in their favour. Personally he felt that 
the bill should go on, rather than that they should block it. 
There was a certain work connected with the bill which would 
prove of immense value to this company. They were con- 
scious of that, and he said no more. The one tender sent in 
to the Camberwell vestry was that sent by this company. That 
tender, if it had been accepted, would have formed the basis 
of the systematic lighting of Camberwell, which would have 
left a considerable profit to this company. He would be the 
last man in the room to dodge the question asked, but he must say 
that if they were to have to put down gas mains merely to light a 
certain place, and were not allowed to light places en route, it would 
be done at a great loss. Gas companies put down a main, and said 
to themselves ‘‘we shall have the lighting en route,’ and they put 
the price down ; otherwise the price per 1,000 feet would be 21s., or 
five times the ordinary charge. What was asked for with regard to 
the gas question, they asked for the electric light. They said: ‘get 
this light and you will get that.’’ They b their price upon what 
would be remunerative when the whole thing was a going concern 
and in fair working order. If they did not cn that principle, they 
would ask such prices that the vesteries would not listen to them. 
He was careful to put in that tender that the company would only 
do the lighting on condition of having the lighting en route, and after 
one year. They would not give the company the lighting en 
route after one year. Everything with regard to that tender 
was considered from the point of view of the interests of the com- 
pany. With regard to carbons, he was glad to tell them that the 
company had every power to get their carbons in the cheapest market, 


‘but they were bound to the Brush Company for their machine and 


lamp ; although, as a matter-of-fact, they found it convenient, con- 
sidering the organisation the Brush works had, and the apparatus 
they had, to go to them for materials ; yet in carbons they were per- 
fectly free. As a matter-of-fact, at the moment, they went to the 
Anglo-American for their carbons; this company had an arrangement 
with them whereby they could buy on cheaper terms than they could 
get them from anybody else. e believed it was true that the 
Anglo-American Company got their carbons from America, in doing 
so they got them under very special terms with the patentees there, 
who had the right to make them in that particular manner. He 
could assure the shareholders that the directors kept a serious eye 
upon that question. The man who got the lighting generally got 
the order for the trimmings required afterwards. If they were to 
light the hotel in which they were assembled, which was quite 
within the bounds of possibility, they would probably get all orders 
for trimmings, carbons, &c., afterwards. e could dispose of 
the third question by saying that this company did not 
tender for lighting in the City, but that would only be a tech- 
nical way of meeting the question. The City tenders were closed 
the day before this company had its capital subscribed, and it 
was therefore impossible for the company to tender. A tender was 
put in on behalf of the Hammond Company, and an arrangement 
was made between that company and this that they should have a 
mutual benefit. He had really answered the question as to the 
remunerative part of this undertaking in his answer concerning 
Camberwell. The undertaking would have left a profit if they 
could do the lighting by their mains en route. ith regard to 
certain other lighting in the City, with one exception, the 
railway companies, after a trial of the plant, have paid for it, so 
that no question of yearly profit arose, except the profit which arose 
from supplying carbons. The Great Eastern Railway Company 
tried the light, and finding it worked satisfactorily, gave a cheque 
for the amount. The only station which was not in that position 
was Charing Cross, and in that case the parent Brush Company was 
running that station for the cost of the gas bill, in order, primarily, 
thoroughly to show what its system could do. They were running it 
under such favourable circumstances that they felt themselves 
recouped by the gas bill; for instead of having to put up 
a separate installation they were running it from their works at 
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Lambeth, a thing which was only possible with the Brush system. 
When they went to Lambeth and saw the whole lighting done from 
one machine, through five miles of wire, and when they went to 
look at an opponent’s system, which required for the same amount of 
lighting thirteen d o machines and eighteen wires, then they 
saw that the Brush was ahead at the moment of every other 

tem, and would, they hoped, remain so. The position at Charing 
Coens was simply turning the power, which otherwise would drive a 
lathe, on to a dynamo machine. 

In reply to a question, Mr. Hammond said that the lighting of 
Charing , Bod and the City was the only piece of Brush lighting not 
done by the Metropolitan Company. 

The Chairman, in answer toa question as to the concession received 
bY this company from fhe Hammond Company, stated that the 

nd Company had received a concession for the City of West- 
minster, and they had also a lighting station at Holborn; and it 
was in order to extinguish these rights that an arrangement was 
entered into with the Hammond Company. 

Dr. Rosenthal said he should like to ask what was the position of 
the company with regard to satisfying tho want of an independent 
secondary battery, or accumulator; for he felt that in future an 
accumulator would be quite as important an element in their work as 
the dynamo machine. 

The Chairman replied that the consideration of an independent 
accumulator was engaging the very earnest consideration of the 
board, There were the Faure, Sellon-Volckmar, and other accumu- 
lators in the field, but the policy of the directors with regard to this 
matter had been one of waiting, because se : were not quite satisfied 
with the efficiency of those accumulators. They had very good hopes 
and expectations that the results which had hitherto been obtained 
from the accumulators now considered the best, would be excelled 
by others ; and they had therefore felt disinclined to pl their 
capital in that which was good now, but which was likely to be 
superseded by something better. 

. Bigg said he should like to ask a question or two. He had 
understood that 390,000 shares had been applied for, and 100,000 
were allotted, and 310 were withdrawn. Was the £3 paid upon the 
remaining 100,000? Did the directors of this company themselves 
take a large interest in the undertaking ?—for that would inspire the 
shareholders with a great deal of confidence—or did they simply take 
their qualification? What prospect was there of their making a 
further call? He found that their shares could be obtained at 12 
discount, and he thought any further call would be ruinous to their 


ces. 

Mr. James Whitehead replied, with the chairman’s permission. 
He said that out of the sum called up, of £300,000, there only 
remained £3,645 unpaid. And while he was on his feet, he should 
like to reply perhaps more fully, if Mr. Hammond would excuse him, 
to the question put by a gentleman in the body of the meeting, with 
reference to the price of electricity, as compared with gas, in the City. 
He did not know whether all those who had considered the question 
had fully taken into account the very large extra amount of light 
given to the public by the electric system. For the sake of argument, 
they would compare themselves with the gas burners, according to 
the improved system, with an extra consumption of gas, and the 
effect of that would show that in the four districts for which this 
company tendered through the Hammond Company, in the City, the 
cost of gas would be £7,250, which was more than double their 
tender for electric lighting—for their tender was for £3,725, 
allowing £725 for wear and tear. With reference to the 
Electric Bill, they had felt that the compulsory sale clause 
was not only unfair to this company but to all electric lighting 
companies. He did not want to depreciate the value of their 
property, but he thought if they could get the present bill altered 
so that they could get a fair chance against gas, then they 
would be able to make this company a successful undertaking, not 
only so far as electric lighting of the metropolis was concerned, but 
also financially. He wanted the shareholders to realise what were 
the difficulties under which they laboured with reference to the com- 
pulsory sale clause as it stood at present. They paid £235,000 for 
the exclusive right to use the Brush and Lane-Fox patents in the 
metropolitan area. If, for the sake of argument, they spent another 
£265,000 in plant, making the £500,000 of issued capital, and if at 
the expiration of twenty-one years their property was to be taken 
for the simple value of the machinery, they would see that 
the £500,000 must be provided for before the expiration of the time 
when it might be taken over by the local authorities. That was a 
very serious business. If they said for the sake of argument— 
of course all this in the present state of things was highly 
hypothetical—after the expenditure of £265,000 in plant, they had 
to provide for a total of £473,500 to liquidate the amount expended 
before the expiration of the twenty-one years, during which they 
had exclusive right of using these patents in the metropolitan area, 
and if they assumed that during the twenty-one years they had 
fifteen years of good work, and divided that sum by fifteen, they would 


find that they had £31,566 to provide for yearly, besides the usual — 


amount for repairs and wear and tear. He wanted to show them 
the necessity of putting their shoulders to the wheel in order that 
they might obtain fair, and equitable and just, rights to enable them 
to compete against the gas companies already in the field. He thought 
this was a question which concerned not only the shareholders of 
that company, but concerned seriously the interest of the general 
public throughout the entire kingdom. Very few of them would 
contest the point for one moment that the electric light was not 
"pr in every respect to gas ; it was not only more brilliant but 
it did not affect colours by night ; it gave exactly the same light at 
night for the judging of colours, and in consequence was of great 
benefit to trades in the kingdom, especially in drapery ; but it was also 
— healthy and wholesome light, and did not injure their pictures 
urtains 


In reply to a further question from Mr. Bigg, 


The Chairman said he was not in a position to state what was the 
interest of the directors in the company. The register was open to 
the inspection of any gentleman who chose to look at it. He believed 
the directors had a substantial stake and interest in the concern. As 
regarded the question in reference to a call, he might say there was 
no intention to make a call, and no call would be made until the 

rogress of the business was sufficiently advanced to justify it. He 
Los, however, they would have occasion to make a call 
but they would not do so until they had a good use for the money. 

Mr. Hammond said, that in order that his previous remarks might 
not be misapprehended, or that he might not be thought to differ 
from his colleagues, he should like to add that he was only satisfied 
with the Electric Lighting Bill as an instalment of legislation in 
this matter. He should like to read one clause from which he took a 
grain of comfort; and he hoped that grain would extend to a tree, 
under whose branches they might eventually rest contented :— 
‘‘ Thereupon such undertakers shall sell to them their undertaking, or 
so much of the same as is within such jurisdiction, upon terms of 
paying the then value of al! lands, buildings, works, materials, and 

lant of such undertakers.’’ ‘‘The fair market value’’ was mentioned. 
They were not to have quite ‘‘old iron price,’’ as one noble lord put 
it, for there was to be taken into account in the sale a great deal 
of work, of labour involved in laying down mains, &c., which 
was so much an element that it should be included in the fair 
market value of the concern. He was quite willing to note the 
words which had been pointed out to him: ‘‘ Without any addi- 
tion of compulsory purchase, or of good-will, or of any profits which 
may or might have been or made from the undertaking.’’ He did not 
think that the two conflicted, but it was well that the shareholders 
should know that there were two views in Parliament in regard to the 
bill. He was anxious that all doubts in the matter should be removed 
by next year. vs 

Dr. Pocock asked whether this company would exhibit at the 
approaching gas and electric exhibition at the Crystal Palace. It 
seemed to him that the public mind wanted a great deal of education 
in the matter of electricity, and he should quite approve of their 
making experiments to show that they had something good to offer. 

The Chairman, in reply, said he — that if any steps were 
taken to exhibit, the proper persons to do so would be the parent 
Brush company—the Anglo-American Company. He was glad to 
find that the shareholders were with the board in the matter of 
experiments. 

A vote of thanks to the chairman, pass by Mr. T. R. Denny, 
and seconded by Dr. Rosenthal, closed the proceedings. 


BRUSH ELECTRIC LIGHT AND POWER COMPANY 
OF SCOTLAND (LIMITED). 


Tue first general meeting of the above-named one er 4 took place at 
Cannon Street Hotel, on Wednesday afternoon. In the unavoidable 
absence of Lord Crawford, Chairman, the Hon. Ashley Ponsonby, 
Vice-Chairman, presided. 
Mr. F. M. Brockelbank, Secretary, having read the notice convening 
the meeting, j 
The Chairman said : Gentlemen, I have not very much to say. We 


- meet to-day for the statutory meeting in conformity with the regu- 


lations of Parliament. I am very glad we have had the opportunity 
of meeting, because there may be many questions asked which we 
shall be happy to answer to the best of our ability. I may tell you 
that the Brush Electric Light Company of Scotland was incorporated 
on the 25th April, and the issue was made to the public on the 27th 
Aprilthis year. The capital was £300,000 in 60,000 shares of £5 each, 
of which the first issue was £150,000. 8,000 shares were reserved in part 
payment for the concession by the vendors, and the remainder was 
offered to the public. We never had, I suppose, in such a company 
so large a subscription. You will see, then, when I tell you that 
we had 22,000 shares to offer to the public. We had subscrip- 
tions for these representing 373,553, so that you can see the diffi- 
culty of allotment. I believe there was some little feeling of irri- 
tation that we did not allot quite satisfactorily, but I assure you we did 
not know what to do in view of the enormous number of applications. 
We had 2,677 shareholders, which is rather large in so small a com- 
pany. Now, gentlemen, you may congratulate yourselves on another 
fact, that you have your settlement and your quotation on the Stock 
Exchange. I believe many other of the companies who came out 
have only one or neither of these, which will show you that in our case 
everything was done to the approval of the Stock Exchange com- 
mittee, everything was above board, and satisfactory—a matter very 
pleasing to the shareholders. The secretary reminds me that I have 
said we have now 2,000 shareholders on the list, there were 2,677 
applicants, and now we have 400 or 500 shareholders. I made a mistake 
by taking the number of applicants as shareholders. We have no 
intention of issuing additional capital at present, but of course that 
question will depend on the work we get in Scotland. We are getting 
applications for tenders for our work daily, and I hope very shortly to 
be able to show you a very good report of what work is doing and is 
to be done. You must remember we have been delayed very much in 
our action by the law proceedings in Scotland, with regard to the 
liquidation of the old company that is now perfectly finished, so our 
solicitor tells me. We could not undertake the election of officers or 
the beginning of work, or of tenders of any sort or kind until we were 
perfectly sure that we had everything in shape. As you will see in 
the book now in your hands, we have appuinted as our chief elec- 
trician and manager in Scotland Mr. Beckingsale, of whom we have 
the highest testimonials ; and we have appointed also Mr. Brockel- 

ank as our secretary; and Mr. Wylie our agent in Edinburgh; 
and we have another gentleman, Mr. Martin, in Dundee. These are 
most energetic and urgent in pushing forward the business, and the 
board of directors are perfectly satisfied with the working of the 
company in Scotland. Scotland, you may remember, has an advantage 
over many other places from its abounding in water power. Water 
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wer exists in nearly all large private houses and factories, and this 
is of immense importance, because when you have the water power 
you reduce the cost of the electric light to a minimum; whereas, if 
you have steam power only, you have to add an ex which does 
not always contrast favourably with gas lighting. Therefore I 
always look on Scotland as best adapted for the electric light; hence 
the good field we have. I shall be very happy to answer any ques- 
tions, as it is not my intention to delay you Gre. 

Mr. J. Walker: Have you done any work in Glasgow, Edinburgh, 
or Dundee ? 

. The Chairman: We have at the Waverley Station, Edinburgh. 

Mr. Walker: It is some time since the company was started. I 
thought you would have pushed forward more quickly than you 
have done. Will > og explain what is meant by liquidating the old 

e first time I have heard of any old company. 

airman: We are lighting the Waverley Station, that is, the 
central station in Edinburgh. We have tenders out for the lighting 
of the Tay Bridge Station and others for the East Station in Dundee. 
We have now mills sending up for tenders, and hope shortly to be 
able to do business in that direction. The Scotch people are very 
careful; they don’t like to jump inthe dark. They like the light 
before they jump. 

Mr. Walker: Is it a er contract you have, do you think ? 

The Chairman: We believe it to be so. The Chairman then read 
from the prospectus the contracts that had been made with the Scottish 
Brush Electric Light Company, the company who sold their rights 
to the present 

Mr. + mé as there been any difficulty between the two 
companies 

e Chairman: Not between us. I do not intend to enter into 
other people’s business. There was a disagreement between that 
company and the Anglo-American, who are partial vendors to us. 
They disputed the appointment of a liquidator, and occasioned appli- 
cation to the courts of law, causing considerable delay to us; but 
there is no hostile feeling with us. 

Mr. Walker: Has it entailed any cost to this company ? 

The Chairman: The solicitor will tell you. I believe nothing at 
all. They only sold to us, as vendors. 

Mr. oe I think this should have been mentioned in the 
p us. 

e Chairman : I have just read the prospectus. 

Mr. Walker: Oh, I had not seen it, Is the price stated? 

The Chairman : Yes, in the ren It was £15,000 cash and 
£40,000 fully paid-up shares. It is the similarity of names that has 
caused a great deal of confusion. People have been wanting to know 
if we were winding-up, and all sorts of things. 

Another Shareholder: I believe the answer just received from you, 
Mr. Chairman, with regard to the working, is not altogether satis- 
factory. You started in May. You have done nothing yet beyond 
the lighting up of stations. You say you are going to do a great deal, 
but why is not more done? Then, I must say, we have received a 
br fair statement, but we expected more to be done. The liquidation 
of the old company ought not to interfere with the progress of our busi- 
ness. The difficulty was æ with regard to the transfer of money 
received by them from us. I am sorry to see we gave £55,000 for our 
patents ; this amount, if you consider the merits of the system, is 
an excessive price. You stated in your prospectus that the object of 
the company was for the purpose of lighting up public streets, public 
buildings, and private houses. Now, sir, so far as I understand, you 
are not in a position to light up private houses, that is, you are not 
able to compete with gas, for the simple reason that you do not 
possess all that is neeessary to compete with other systems, your 
system being, of course, incomplete. I refer more especially to a 
very important thing, that is a secondary battery or accumulator. 
Is that included in the Brush system? I do not believe it is, and 
without it you cannot complete the lighting of private houses. It is 
a matter of impossibility, if I can rely upon the opinion of those 
who ought to know. The speaker Lo: | he had been alluding toa 
speech of Lord Crawford at a recent meeting of the Oriental 
Storage Company (cries of ‘ Question’’). When you said the 
object of this company was to light up streets and private houses, 
of course I understood by your system you would be able to do it. 
Now, such a statement is misleading, and you mislead me for one to 
subscribe to the company. I would not have subscribed had I known 
the system was incomplete ; and I believe this is the explanation of 
the shares being at a discount. Then I believe that the majority of 
the directors of electric light companies are too fond of blaming the 
purchase-clause of the new Act. Now, sir, I do not believe but 
that that clause will be amended at some future time ; but, of course, 
it is better—(cries of ‘‘ Question ’’)—than to be without a Bill at all. 

ctors a substantial interest in this company beyond that i 
to qualify for director (hear, hear). 

Mr. Dickson rose, at the request of the chairman, to answer the 
last speakers. He said: From the time the company was incor- 
porated and the shares allotted, we had of course to face the difficul 
mentioned through the liquidation of the old company ; and althoug 
it has been said that we ought to have gone and plunged into work 
rapidly, I think that as prudent men we were justified in waiting a 
little until we saw how those disputes between the Scottish and 
Anglo-American Brush Company were settled. We had nothing to 
do but to look out for the shareholders’ money, and we would not 
part with it until the lawyer satisfied us. It would never have done 
to plunge into work finding we had a lot of lawyers tied to our necks; 
it would not have been satisfactory at all. With regard to the 
second question asked, it was known that we were taking over the 
concession of the other company in Scotland, who had been working 
before us. We had to see our shareholders well protected. The 
gentleman who spoke second ‘said we had paid a large sum for con- 
cessions—£55,000. But we have not veil that. And I take it 


that if you will add all the concessions made, the negotiations 


| our company not to have got the worst bargains ever obtained. 
or £15,000 cash we got clear of preliminary expenses, such as 
advertisements, lawyer’s charges, and Échsage. In that direction a 
great deal of money often is spent. The rest of the £55,000 was 
paid in shares, and the bulk of the shareholders’ money is therefore 
still in the bank intact. In the third place, as to our guing into 
work. Now, we all know that in the height of summer it is not the 
time when people rush into light; it is when the dark nights come 
in that 'eople me sensible that they would like something better 
than gas. Across the border people are very careful in these matters. 
When we floated our company, Se Palace show and exhi- 
bition was being held. LE y said, ‘ We will not go in 
for this till we see which is the best.’’ At the Crystal Palace we were 
asked to show the Brush system, and I believe Scotch people went 
one satisfied that that system was the best. But we did not push 
the business until we saw our way a little clearer. Waverley Station, 
the lighting of which, we have undertaken, is one of the. most 
important in the country. If we do that thoroughly, all the tourists 
that go south and go north will see it, and we cell thus get a good 
advertisement. To show you too, that.the North, British Company 
are quite aware of whom they are dealing with, they only had sixteen 
arc lights last year, and they have now given us an order for double 
that number. We are carrying that order out with an efficient staff 
and proper instruments, so that’ the sort of slipshod way in which it 
was done before will not recur in the management of your board of 
directors. Having obtained that position.at Waverley, I consider we 
have got the gate of Edinburgh. 8 

non eae ‘Is the order for a term.of years or for a series of 
years À | 

Mr. Dickson: We have made the bargain as well as we could for 
several years. Of course you cannot get. the railway companies to 
do as you will. There, the same as here,.they make a compact, and 
say, ‘We will see that satisfactorily.,carried out for a certain 
number of years first.’’ à | 

Mr. Walker: And they ean continue.gr discontinue the light alto- 
gether, I suppose? | 

Mr. Dickson: I think we are all friends here; but there are 
numbers of competitors watching us in-Scotland, and it would not 
be judicious to tell ‘oes all that I could tell you here. I think the 
directors are doing their very best, and we do not wish to say too 
much to benefit our critics in the north. . In obtaining the lighting 
of the Waverley Station, with our powerful engine we have ability 
to light up Princes Street, and a good deal more. We have drafts 
and estimates for Inverness, and for Dundee and Arbroath Stations. 
We have estimates for Tay Bridge, and are going intothem. If we can 
only sufficiently see our way to save ourselves from loss and get an 
advertisement for our centre, and from that centre light other places 
near, I think we can see our way to a good business. We were to 
by the previous speaker that we cannot compete with gas, but I say 
we shall soon be put in the same ition as the gas companies, 
Take Princes Street or Cheapside and say to a gas company, ‘Will 
you light up this street, and tell us the cost?” For twenty lamps 
er you will have to pay twenty-one shillings per 1,000 feet. 

our next neighbour perhaps only pays a few shilli but there it 
is inside the houses. When we get inside the houses I trust the 
electric light will be as successful as the most far-seeing people 
expect In regard to the Oriental Storage Company, it has been 
stated that they having the storage batteries, were in a position to 
do more than we have done. But they have to pay for it, and I 
cannot see that in the present initial stage of batteries it is right to 
rush in and buy up anything that can be got (hear, hear). We 
have reserved our opinion and our money and are ready to take 
advantage of the best storage battery we can get. We have the 
money and I hope the brains to make a bargain, and when once we 
get inside the houses, we shall be able to do a business. No one who 
has read the evidence given before the parliamentary committee can 
have the slightest doubt about that (hear). I may say in touching 
upon these storage batteries that we have been in treaty for a number 
a months past for the best one standing in the market, and which I 
understand comprehends all the five best patents known, and it is the 
same as the Storage Company have. I think we have done no harm 
whatever by the delay. As regards what was said about the noble 
chairman, I am sorry he is not present. He takes an earnest 
interest in our company’s welfare, and there is no one who, as 
an amateur, knows more of electricity than, he does. When he 
went to the House of Lords,on the day when the Electric Lighting 
Bill was amended, he went there thoroughly determined to 
have—what had never been attempted by any one else—those two 
objectionable clauses altered, No. 2 and No. 7; and I may say that, 
both to his personal position in the House of Lords, and to the in- 
fluence he brought to bear on his colleagues there, there is in a 
great measure due the fact that we have seven years instead of five 
for licences, and twenty-one instead of fifteen for provisional orders. 
That will allow us to feel about and see what we are doing, so that 
when the twenty-one years are over we may not be called upon, as 
we should at the fifteen, to sell our articles as old metal. I hope 
when Parliament meets next Session the two clauses now reading in 
opposition to each other will be put right, thus showing us where we 
stand. I think, meanwhile, the Bill as we have it is a good one to 
go on with, and the fact that we have not gone on more rapidly 
already is to be attributed to our not having the Bill. We could not 
do it, and had better let our money be at the bank at interest (hear, 
hear). Now we have the ability to take up streets instead of going 
and hanging wires overhead, making the most eg 
state of things everywhere. We have now a bill which . 
think will do us very well for the present, and I believe your 
directors have the interests of our shareholders at heart; and I take 
it there is no place for our business like Scotland, where we can get 
such cheap coal, and if we can only make a central station as I have 
explained, we can produce the light, I think, very much cheaper 
than it can be produced here. item of coal is one of great 


| 
| 
} 


— 


_ _ 


140 


[AUG. 19, 1882, 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


importance in regard to the working of the engines and the machine 
at all the factories. With water power available at every castle in 
the North, every mill wheel at the end of the vi , if we use our 
centres well and do not expect too much, we have, I think, a fair 

rospect of doing as good business as have most things which are 
before us. 

In reply to a further question from Mr. Walker, in regard to the 
selling of concessions. 

Mr. Dickson explained that there was no use in their acting 
differently from what they had. Broker after broker came asking 
for concessions, but to have granted them would simply have been 
to prostitute their position. The matter of the sale of concessions 
they had still before them. 

r. Wm. Ladd said that although unaccustomed to speak in public, 
he felt he would like to say a few words to give them confidence in 
the property in which they had invested their momey. He was an 
old electrican, and one of the pioneers of the electric light, therefore 
he flattered himself that he knew something of the different machines 
and different systems at present in vogue. The Brush machine he 
believed, in considering all the other systems, was very far in advance 
of every other for large lighting, he meant for extensive districts. 
There was no machine that could send a current so far as the Brush 
machine. There was no other machine that could give them 40 lights 
in one circuit. There was no other machine to compare with it for 
economy ; he said economy, and he meant it. If they wanted one or 
two lights there were other machines that would compare with it, 
but if they wanted to light streets, or houses, there was no other 
machine in existence that would take so many lights; and although 
the price of the machine might appear to be somewhat high, yet the 

rice of the machine was far below any other when they came to 

ighting a town or a large number of streets. der er 9 from one 
machine meant two wires, or rather one wire, going through the whole 
of those 40 lights and back to the machine ; whereas in other systems, 
what you require forlarge lighting, you requirea machine foreach lamp, 
and that meant a great expense—more than was apparent at first sight, 
because they needed ge wires for each light and back again. From 
those lights on the bankment, for instance, he believed that the 
Brush system would have given a better light and a greater light for 
the cost of what it had cost them for wires. Scotland was a splendid 
district for the light because of the water power that could be utilised. 
What must tell somewhat against Scotland, however, was that the 
Scotch people were scarcely educated up to the advantages of the 
electric light, and they had to educate them as yet. What he was 
anxious to do was to light up Glasgow, or some large place like that. 
Put out all the lights in the streets, and let the Scotchmen see what 
this company had got. There was nothing said in the prospectus 
with regard to accumulators, The gentleman who spoke just now 
would seem to say that he had been imposed upon by the prospectus. 
The gentleman ought to have made himself acquainted with all the 
ins and outs of the company. If he did not understand it, he ought 
not to blame any one else. It was unfortunate for the directors that 
there was such a rush for shares in this company ; it gave them a great 
deal of work and caused a great deal of dissatisfaction amongst the 
public. Nota single director, he might say, appropriated more than 
one hundred shares to himself, although some rm for five hundred. 
They reduced their number in consequence of the number applied for. 
He hoped they would go on and prosper; and he was glad they had 
not sold concessions. He did not say they would not sell concessions, 
but the reaction that had come upon electric light now was affecting 
this company in the price of its shares, which was always the case 
when there was a great cry for anything. 

A Voice: They are worth 17s. 6d. now. 

Another Shareholder asked if any one could take the Brush system 
9 from this company. Was it certainly theirs ? 

. Ladd: Most decidedly, so far as Scotland is concerned. Mr. 
Ladd added that there was one thing he had forgotten to mention, 
and that was with reference to accumulators. He was a director of 
the Electric Light and Power Company, which had the entire lighting 
of the United Kingdom, and he should do all in his power for the 
benefit of this company ; and if it could be arranged satisfactorily he 
was sure he would do all in his power in the matter. The Brush 
machine was adapted for the storage batteries, because they could 
have a machine in one district and send a charge along the whole 
street, and charge the storage batteries for the lighting of the houses. 

Another Shareholder: Are you in negotiation for the use of the 
Sellon-Volckmar accumulator? Are the vendors allowed to dispose 
of their 8,000 shares ? 

The Chairman: The same as in any other company. 

The Shareholder: With regard to the shares I hold, I should like 
to say I applied for shares when there were none to be had, and I 
bought those which I hold, so that the remarks made by Mr. Ladd 
are not fair. I had the prospectus before me. 

Mr. Dickson said there were many accumulators before them, and 
he must decline to answer the question. The board were considering 
their merits, and he thought the shareholders had better let the 
question alone. 

In reply to another question the chairman said that applications for 
shares were so large that they were obliged to cut down every one. 

Mr. Dickson added that all the Brush companies had joined a con- 
ference, meeting monthly, to discuss the interests of the Brush 
patents, and they had taken issue on certain points. They had 
agreed on many points, by which they had obtained considerable 
concessions, and they were an earnest of what was to come. They 
were watching in earnest upon these matters, and pulling together 
with a nes so as to keep themselves well in front of their opponents 
eve ere. 

r. Walker, who remarked that he was doubly unfortunate, for 
he bought some of his shares at a premium of between £2 and £3, 
and they were now worth 17s. 6d., proposed a vote of thanks to the 
chairman for presiding and the satisfactory manner in which he had 
answered the questions, which was seconded by Mr. Newton, and 
the proceedings terminated. 


THE ELECTRIC CARBON, STORAGE, AND 
APPARATUS MANUFACTURING COMPANY OF 
SCOTLAND (LIMITED). 


On. Wednesday last, under the presidency of Mr. W. P. Hope, of 
Leith, the chairman of the company, the statutory meeting of the 
shareholders of the above-named company was held at Cannon Street 
Hotel. 

The notice convening the meeting having been read by the secre- 
tary, Mr. Ernest Terreneau, 

The Chairman said: You have heard the notice convening the 
meeting. It pretty well explains the cause of this meeting. It is 
simply a statutory meeting, to fall in with the law of limited liability 
companies, and, finding myself in the chair in the absence of Mr. 
Ratcliff, I have to explain that we have got possession of the premises 
at Leith, and we have been busy getting the necessary tools placed in 
those premises, and are now partially manufacturing carbons, in the 
hope of being able to begin manufacturing dynamo lamps within a 
few weeks of this time. We have 171 shareholders upon our list, 
holding 28,117 shares. The applications for shares—this company 
coming out late, when the electric furore was at its height—were 
smaller than were anticipated, but were sufficient to warrant the 
directors in going forward to allotment, especially as they had an 
offer for the sale of the storage shares which form part of the 
property to be handed over to this company at a price which 
induced them to part with them at once. Having made arrange- 
ments of settlement of property satisfactory to themselves, and 
having capital available for any extension of business, the board 
thought it wise to go on to allotment, and go forward with 
small capital, watching the event of electricity, and watching the 
future of it, believing we have a great deal yet to learn, believing we 
have a great deal we don’t know to-day that we shall know in a 
month or two hence. We have no expensive patents, and no sums of 
money due for any system; we are simply waiting with a well 
organised system to take advantage of the time when the best 
electric machine will be before the company, and then to go forward. 
So far as we have gone in the direction of carbons, we have succeeded 
in producing an article which is as good as any yet before the 

ublic. Our prospects are very assuring. We have proposals 
en the continent and from various parts of this country for the 
manufacture of plant, when we are in a position to take it up. The 
demand for electric appliances such as we aim at producing, which is 
a good yet cheap article, will, we believe, be very encouraging to the 
public. We are going in to encourage the public in cheap electric 
appliances, and I believe in a very short time we shall have 
quite as much work as we can do. Many of the companies 
which have come before the public lately have savoured more 
of the kind which the Stock Exchange have more interest in than the 
company I am speaking of. A Stock Exchange quotation we do not 
intend to move for, seeing that our capital is insufficient. Those 
who invested money in this company will, with a little patience, find 
that something better than stock which may be bought and sold at 
the prices of the day. Owing to the delay in placing our machinery 
we have to-day to point more to what we intend to do rather than to 
what we have done. I hope next time we meet you that we shall have 
something more tangible to lay before you. We have some of our 
— here (on the table), which are at the disposition of the share- 

olders. 

Dr. Rosenthal: I should like to ask whether any orders have been 
received already. 

The Chairman: I think I explained in my opening remarks that 
we are only now ina pen to receive orders, in consequence of 
delay in fixing our machinery. 

Dr. Rosenthal asked if, when the money had been paid to the 
vendors, whether there would be enough capital to carry on the 
manufacturing. 

The Chairman : I am glad to be able to give you that information, 
although I did state it in what I said before. I said that the 
directors were satisfied with the arrangements they had made with 
the vendors to forego their payment for a while, that they now had 
enough capital to carry on business, and to meet any increase of 
work for the next twelve months. We have already promises of 
work for several companies when we are ready to supply them ; not 
exactly their orders, but promises to supply them with what they 
may require. 

No further questions being asked, Mr. J. D. Fraser proposed a 
vote of thanks to the chairman, which concluded the proceedings. 


TELEGRAMS FoR Ecypt.—lIt is officially announced that 
the Eastern Telegraph Company has established cable communica- 
tion with Port Said, and telegrams for that place can be accepted, 
but at the sender’s risk only. The charges are 2s. a word. 


CaBLES REPAIRED.—Notice is given that the cable of 
the Paris and New York Telegraph Company, and the cable between 
Rio Grande do Sul and Monte Video, are repaired. 


Brush MipLanD ELECTRIC LIGHT AND POWER Com- 
PANY, LaimiTen.—Mr. James Whitehead (chairman) and Mr. 
Augustus A. Stenger have resigned their seats at the board of this 
company. 

Quotations have been granted to the Australasian 
Electric Light, Power and Storage Company, shares; the British 
Insulite Company, Limited, shares; and Swan United Electric 
Light Company, shares. 


pes 


| = 
| 
| 
| 
| À 
| 
| 
| | 
| 
| 
| 
| 


THE" TELEUE 


Ave. 19, 1882.] 


EDISON ELECTRIC LIGHT COMPANY 


The Public are informed that the above Company, whose registered Offices are at 


74, COLEMAN STREET, E.C., 
ARE THE SOLE ASSIGNEES OF ALL 


Mr. EDISON'S PATENTS FOR ELECTRIC LIGHT AND POWER 


IN THIS COUNTRY. 


The Company is advised that these Patents secure to it the sole right to manufacture and 
sell the INCANDESCENT Lamp consisting of a Carbon Filament in a Vacuum, under whatever name 
that Lamp may be known. 


The Company is prepared to enter into Contracts for 
LIGHTING HOUSES, FACTORIES, STREETS, AND TOWNS, 


On any scale, and to grant concessions to District Companies for the use of the Patents 


CALLENDER’S 
BITUMEN, TELEGRAPH AND WATERPROOF CO, 


LIMITED. 
101, LEADENHALL STREET, LONDON. Works—ERITH, KENT. 


Manufacturers of Insulated Wire for the Transmission of Electricity 
for all purposes, 


TELEGRAPHS, TELEPHONES, ELECTRIC LIGHTING, TRANSMISSION OF POWER, &c. 


At a price greatly below that of Gutta-percha or India-rubber. © 


RAMSREN, CAMM & C2 


MANUFACTURERS & Steel Wire Drawers & 
PATENT TELEGRAPH | GALVANIZERS 
Wire 


To COVERNMENT 
SPECIFICATIONS 
Best Rerineo Lille: 


FENCING WIRE. = | PIECES 
TRAND & Stay WIRE Wes ÿ 
GALVANIZED (RE | 
BINDING WIRE | ONTRACTORS/ To H.M 


IAM STREET. Agents, G. W. SHARE & Co. 
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 MANUFACTURERS & IMPORTERS. 


ELECTRIC BELLS 


9/6 


Every Description of Electrical Apparatus for Science 


AND BATTERIES. 


Classes. 


CARBON TRANSMITTERS 


For use with Telephones, with Automatic Switch, &c., per pair, £6 6 0. Hunnings’ Patent Carbon Transmitters, per pair £5- 
ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. 
| Price List of Chemical Apparatus with 650 Illustrations, post: free, 8 stamps. | 


> 


J. ORME c& Coa. (Late M. JACKSON & Co.) 
65, BARBIOCAN, LONDON, B.C. 


PRIZE MEDAL, PARIS, 1881. 


‘LACET EMMOTT, & Co. 
NORTHERN TELEGRAPH WORKS, 
HALIFAX. 


LONDON & PARIS. 


Manufacturers of Magneto 
Call Bells, as used by the 
Principal Telephone Com- 
panies, also Switch Boards, 
Switches, and all Instru- 
ments for Telephone Work. 


PRICES ON APPLICATION, 


124" 
T 


N ELECTRICAL ENGINEER, the In- 


ventor of a new Loud Speaking Telephone, would be glad t° 
meet with other capitalists to form a Company, or would negotiate 
with existing firms interested in same. The gentleman being at 
_ present in London with several Instruments, every facility can be 
- given for exhibiting it. Address, Telephone, care of Haughton & Co., 
10, Paternoster Row. 


PATENT OFFICE RESEARCHES. 


po ELECTRICAL INVENTORS and OTHERS.— 

An OXFORD GRADUATE, experienced in electrical subjects, 
: and in the investigation of scientific books and documents, under- 
| takes confidential researches. — Not being a Patent Agent, he has no 
’ interests but that of his clients in determining the exact scientific and 
commercial position of all matters submitted.—Address, ‘ B. X.,”’ 
care of Editor Exxcrrican Review. 


RAILWAY SUPPLIES JOURNAL. 


STORE-KEEPERS’ GAZETTE; 
Manufacturers’, Inventors’, and Contractors’ 
Record; and Railway, Shipping, Tramway, & 


Mining Advertiser. 
Principal Editions on the Ist and 15th of each Month. 
Price Sixpence. | 


OFFICE— 
5, WINE OFFICE COURT, FLEET ST., LONDON, E.C. 
PATENTS. 


EARCHES MADE, Details of Electrical Inventions 
worked out, perfected, and Patent procured on 
moderate terms, by— | 


F. M. ROGERS, 
FINSBURY PAVEMENT. 
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IVE. SA DEE Et, 


= = INVENTOR OF THE 


UPRIGHT MAGNETIC MACHINE, 


Fm So universally used by the Medical Profession, 


MANUFACTURER 0 | 

sii it Blectrical, Galvanic, Magnetic, Chemical, Photographic, and Pneumonic Apparatus. | 4 ane | 
Electric Bells and Indicators of every description. 
For Hotels, Warehouses, Manufactories, Mines, and Domestic and General Use. 


19, ASTON STREET, BIRMINGHAM. 


CHARLES J. 


(16 YEARS WITH MESSRS. ELLIOTT BROS.), 
MANUFACTURER OF ELECTRICAL TEST INSTRUMENTS FOR LAND AND MARINE devine 
CONTRACTOR TO H.M. POSTMASTER-GENERAL. 
GALVANOMETERS, RESISTANCE COILS, ELECTROMETERS, CONDENSERS, KEYS, SWITCHES, hie. 


56, LEVERTON STREET, LEIGHTON ROAD, LONDON, N.W. 
B. A. Standards with value and co-efficients carefully determined. Resistance Coils for large currents. Special Measuring Instruments for 
Electrical Light Companies. 


BRITISH ELECTRIC LIGHT COMPANY: 


gee, LIMITED, HEDDON STREET, REGENT, STREET, LONDON, W. 


Gold Medal at the Paris International Electrical Exhibition, 1881. 
Gold Medal at the Crystal Palace Electrical Exhibition, 1882. 


SOLE LICENSEES FOR THE WELL KNOWN 


GRAMME ELECTRIC LIGHTING MACHINE. 
2S Contractors for the supply of Electric Light on all approved systems. 


L. G. TILLOTSON & CO. 


5 2% DHY STREET, NHW YORE. U.S.A. 
THE OLDEST AND LARGEST RAILWAY AND TELEGRAPH SUPPLY HOUSE IN AMERICA, 


MANUFACTURERS AND DEALERS IN 


TELEGRAPH AND TELEPHONE SUPPLIES 
OF EVERY DESCRIPTION. 


Morse Telegraph Instruments of the most approved construction ; Batteries of all kinds ; Patent Screw 
Glass Insulators ; Brooks’ Patent Insulators; Telephone and Telegraph Office Wires ; Telephone Conductin 
Cords and Annunciator Drops ; Burglar Alarm and Hotel Annunciators ; Gutta-Percha Insulated Wires an 
Submarine Cables; Johnson’s "Celebrated Telegraph Wire, in Bond in New York, at Manufacturers’ Prices. 

Manufacturers of the HOME LEARNER’S INSTRUMENT, including Key, Sounder, Battery, 
and Instruction Book; for the use of Students in Telegraphy. Price 4 dols. 50 cents. 


Catalogue and Price List sent upon application. 


GERARD’sS 
COMPLETE SYSTEM OF ELECTRIC LIGHTIN G. 
GHRARD’S 
PATENT DYNAMOS, LAMPS, & CUT-OFFS. 


Estimates and Prices on Application. Concessions Granted. 
AGENTS WANTED. 


GERARD and CO. 2, VICTORIA MANSIONS, WESTMIN STER. 


N.B.—Silver Medal at Paris and Gold Medal at Crystal Palace International Electrical Exhibitions. 
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ss IMPROVED STEEL WIRE FOR ROPES. 


WEBSTER, HORSFALL & LEAN 


(ORIGINAL PATENTEES), 


MANUFACTURERS OF IMPROVED STEEL WIRE FOR ROPES FOR COLLIERIES, 
RAILWAY INCLINES, PLOUGHS, HAWSERS, &c. 


Sole Manufacturers of the Homogeneous Wire for the Atlantic Cables of 1865 and 1866. 


WEBSTER, HORSFALL & LEAN, BIRMINGHAM. 
N.B.—Noted for “Sounding” Wire for Deep-sea Sounding, Telephones, &c. 


THE 


LONDON ELECTRIC WIRE COMPANY, 


WENLOCK BUILDINGS, IRONMONGER ROW, OLD STREET, LONDON, E.C., 


Manufacturers of Covered Wires of all descriptions for Electrical Instruments, Dynamo Machines, 
Bell & House work, &c. 


Fancy Paraffined Wires specially prepared for Telephone and other indoor connections. 


“HARRISON, COX-WALKER & CO., 
DARLINGTON, 


ELECTRICIANS, TELEPHONE AND PNEUMATIC ENGINEERS, MINING BELL MANUFACTURERS, 
Agents for 


HUNNINGS’ PATENT MICRO-TELEPHONE TRANSMITTERS, 


VYLE’S PATENT EASILY-TESTED LIGHTNING CONDUCTORS, 


THE SCHOOL OF TELEGRAPHY AND ELECTRICAL ENGINEERING, 


ESTABLISEHED IW 1868. 
12, PRINCES STREET, CORNER OF HANOVER SQUARE, LONDON, W. 
(Removed from 4, George Street, Hanover Square). Managing Director: Mr. T. J. JONES, H.S.T.E, 


The course of Practical and Theoretical Instruction in the higher branches of Overland and Submarine Telegraphy embraces, in addition 
to the manipulation of the various systems of wording in general use, the following subjects :—Mathematics, Mechanics, Chemistry in relation 
to Telegraphy, Gas and other Motors. Signalling and Testing Instruments. Engineering Formule and their application in practice. 
Electro-Statics. Electro-Dynamics. Magnetism. Methods of Testing the Electrical Condition of a Line during and after its Construction. 
Testing for and Localising Faults, &c., &c., &c. Telephone and Electric Light Apparatus. 


The instruction, both in signalling and testing, is of a thoroughly practical character, as the classes work with the actual instruments used on long lines, through cables 
of various lengths, from 600 to 3,000 Knots, so that the signals of the Kastern, Atlantic, and Brazilian Co.’s, &c., are exactly reproduced, ang the pupils fitted for any line. 

A complete practical and theoretical course of instruction on the TELEPHONE and the ELECTRIC LIGHT, and their commercial utilisation, has now been 
added to, and embodied in, the ordinary curriculum, as the advantages of being associated with any great commercial application of science at an early period of its 
development is one which has been so often exemplified that it can scarcely fail to be appreciated by those who have in view professional success, 

That TELEPHONIC communication and ELECTRIC LIGHTING constitute such applications is sufficiently shown by their rapidly increasing 
progress ; and therefore no pains or expense have been spared to place at the disposal of the pupils the technical and scientific instruction requisite to qualify candidates 
tor the most important posts in connection with these new branches of electrical engineering. In order that the instruction in the erection, adjustment, testing, and 
working of TELEPHONE and ELECTRIC LIGHT circuits may also be thoroughly practical, complete working telephone exchanges upon the various 
systems in use in different countries have been fitted up; every kind of telephone, for both exchange systems and private lines, with all apparatus used therewith, is 

rovided (in duplicate when possible, so that students may be able to dissect and reconstruct the same). The necessary tools and materials are available, and every 
Facility is given for conducting experiments by the pupils desirous of so doing, and a similar course has been pursued with the VARIOUS LAMPS and 
MACHINES, &c, inthe ELECTRIC LIGHT Department, so that pupils from the School are in a position to enter cither of these new fields. Civil and 
mechanical engineers, sons of professional gentlemen, and others, will now have an opportunity of acquiring a knowledge of all the telegraphic systems of working, of 
the construction and management of land and submarine telegraphs, of telephone lines, systems and exchange, of the construction, erection, and management of 
electric light apparatus, testing wires, lines and materials employed, submarine cable testing, localising faults, &c., &c. 

Arrangements have been made so that Inventors, Amatcursand others can now have.cvery facility, with all necessary apparatus provided in private rooms, to com- 
pare, test or perfect any Inventions, Apparatus, &c., connected with Telegraphy, Telephony, and the Electric Light. The highest professional assistance can also be had, 

Further particulars may be obtained on application to W. N. TIDDY, Secretary. 
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A. throughout the West Indies, Central America, Mexico, Chili, Peru, &c. .. oe .. oe oe ee es 24 

8 À de North America, i.e., the United States, Canadian Dominion, British America, Cuba, &c. “4°06 12 

s} the Brazils and River Plate, Azores, &c. ... ... e's 24 
ae the East, i.c., India, Burmah, Egypt, China, Japan, Ceylon, Penang, Singapore, Siam, Sumatra, 

Java, Borneo, Philippine Islands, Mauritius, &c, ee ee 12 

F, 99 Great Britain and the Continent ., aa 12 

G. rT) Australia, New Zealand, Figi, &c. ee ee ee ee ee ee ee ee ee ee 26 

K, 99 the West Coast of Africa, Madeira, &c. .. és 12 


| Total “a 174 
Each Edition of THE EUROPEAN MAIL contains every item of intelligence from Mail to Mail, specially affecting the country or colony 
for which it is published, with an exhaustive résumé of Home and Continental Politics, Science, Art, and Social News, together with a 
retrospect of Commercial transactions in Great Britain and on the Continent, thereby rendering it at once the highest commercial authority, 
the most complete Newspaper despatched from England, and the best medium for the insertion of Advertisements of all desiring to cultivate 
trade in all Foreign and Colonial Markets. eT 


Advertisements inserted in the Series come under the notice of the reading public of the whole civilised world. 


lonial Buildings, Cannon Street, London, E.C. | | 


Specimen Copy of any Edition, with particulars of Subscription of Pariff for Advertisements, forwarded on application to Taz PusLismer, | 
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| ‘ELECTRICAL REVIEW. 


NEWALL’S PATENT LIGHTNING CONDUCTORS. 


lied to all kinds of Buildings and Shipping in all parts of the world with unvarying cei are the most reliable, 
— ve, and cheapest conductors offered to the public. 


SOLE PATENTEES OF UNTWISTED WIRE ROPE. 


Manufacturers of Iron and Steel Ropes for Colliery and Railway Purposes, Rigging Ropes, Guide Ropes, 
Flexible Steel Towing Hawsers, &c. 


COPPER ROPE CABLES OF HIGH CONDUCTIVITY FOR ELECTRIC LIGHT AND POWER. 


GALVANISED SIGNAL AND FENCING STRAND. Gitt AND SILVER Corp ror HANGING PICTURES. IRON, STEEL, 
AND Copper Corp FoR CLOCK AND SasH LINES, &c. 


R. S.: NEWALL 56 CO., LONDON, 130, STRAND, W.C. 
LIVERPOOL, 36, Waterloo Road ; GLASGOW, 68, Anderston Quay ; MANUFACTORY, Gateshead-on-Tyne. 


THE BARNEY TELEPHONE, 
_ HAVING TWO FLEXIBLE HEARING TUBES. 


AWD  DIBTINOT. 


THE BARNEY TRANSMITTER SHARP AND CLEAR. NO SINGING. 


COMBINED TRANSMITTER WITH TELEPHONE, £10. 


CAUTION TO PURCHASERS.—A Certificate that the Royalty has been paid, signed by W. C. Bagnay, must be affixed 
to each instrument. 


EXCLUSIVE RIGHTS FOR DISTRICTS FOR SALE. 
Apply to W. C. Barney, 53, Bernard Street, Russell Square. 


DAVIS & TIMMINS, 


Metal Serew IWannfacturers, 
sine GREEN LANE, FARRINGDON ROAD, LONDON, Bean 
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Ne. 8b. 


No. 4b. No. 5b. 
Binders, Terminals, Clamps, &c., kept in Stock. Estimates for Screws and Turned Parts on application. 
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Vans. PATERSON. 
& BERCTRICAL ENGINES 


Pauls: Works--76. BRITAIN, LONDON, E.C., 


Telagraph : Works — POWNALL ROAD, DALSTON. 


AGENTS-E & S. DELEVINGNE, 8, RUE MARTEL PARIS) 
oF 


Sransntitters, 


AND ALL ACURSSORIES FOR 


Signale for Mines, House, Ships, §c. Block and Neodle Instrimente for 
Sik and Cotton coversd Wires ; Bubber covered Wires for Bicctric Bignals ; Misetrie Tight Loads. 
THE DOUBLE INDUCTION MOTOR FOR SEWING MACHINES, Ec. 
Battorien, Insulators, and Stores. Continuous Copper Band Lightning Conductors. 


AYETON & FERRY’S 


AYRTOW & PERRYS 


Instraments for Electric Light Dynamometer Conpling. 
Measurements. Dispersion Photometer. 
LOUD 
Voltmeter. | 
| Ae adopled by 
Electric Power Meter Her Majesty's Government. 


| ELECTRIC LIGHT LEADS, GUTTA-PERCHA, INDIA-RUBBER, COMPOUND BRAWED 
COTTON, SILK SOVERED WIRES. 


he 
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SPECIAL WIRES FOR INCANDESCENT LAMPS. 


PHILLIPS 
ELECTRICAL WIRE MANUFACTURERS, 
MACINTOSH LANE, HOMERTON, 

LONDON. 


. ESTABLISHED 1870. 


SPECIAL WIRES FOR DYNAMO MACHINES. 


GERMAN SILVER. WIRES FOR HIGH RESISTANCES, FLEXIBLE CORDS, TELEPHONE 
WIRES, oe. MULTIPLE, AERIAL, AND SUBTERRANEAN CABLE WIRES TU 
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GUTTA PERCHA TELEGRAPH 


Works: : Essex: Persan:Beaumont, France, 


“TELEGRAPH. ENGINEERS & MANUFACTURERS. 


| CABLES —#nbmarins, and 


~Indis-Rabber and. Guite-Perche covered in all gauges, 


Maree” Inkers, Single Needle, Wheatstone’s Alphabetical, Book se te, Bells, 
Resistanss Ocils, Sir W. Thomson's and other Galysñometers, Condensers, Testing Instraments, &o. 


FOU. GREAT BRITAIN, IRELAND, AND THE COLONING OF THE 
CELEBRATED BATTERT, which ha received the most favorable reports from the Postal 
Telegrepn A=thorities and other eminent T<igraph al and is mowin generai ve Post Office and 


English end Continental Railweys. Asa Better tor all Fel hic sen it is undoub 
other kinds of Batteries also manufactured. Ebonite Dells Plates te. un y pre-eminent. Al 


IN Porselain, Brewawarse, &o. 
of Apranavos yor RAILWAY BLOCK-SIGNALLING. 


SEMAPHORE REPEATERS, INDICATORS, AND WALKER'S PASSENGER AND GUARD” COMMUNICATOR. 
TELEGRAPH STORES AND APPARATUS OF EVERY DESCRIPTION. 


PPVPARATUS. 


THE INDIA-RUSBER, GUTTA-PERCHA, AND TELEGRAPH WORKS COMPANY (Limited) are Pateniecs and 
Manufacturers of à Complete Bystem of Zbr=does for Harbour and Coast Defence, and of the 


BILVERTOWN: PATENT FIRING BATTERY. 


A Constant Battery for Mining and Blasting Purposes. 
CONTRACTS ENTERED INTO tee the SUPPLY, OCONSzacwTION, and MAINTENANCE of TELEGRAPH LINES. 


rFACTURERS OF 


VULCANISED INDIA RUBBER. 


Valves, Shes:, Bullers, Springs, Washers, Wheel Tyres, Cord, and Door and 


Carriage Mats. 
INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 


india Rubber and Canvas Steam Packing—Round, Square, and Sheet. 


INDIA RUBBER MACHINE DRIVING BANDS. 


WATERPROOF GARMENTS AND FABRICS: 


Ca H | 
Goats, Capes, Leggings, Hats, e 


| -BSONITE. 
Mot affected by Vinegar or Eiydrochleric or Acetie Acid. 
Pumps. Speaking Tu Mouthpieces. Sheet end Bod. 
GUTTA-PERCHA. 


Tahing, Belting, Buckets, Boases for Flex Spinning, &o. 


Works: SILVERTOWN, ESSEX, LONDON, E.; PERSAN-BEAUMONT, FRANCE, 


London Office—106, CANNON STREET, E.C. 
Warehouse--100, CANNON STREET, EC... 
BRANCH BS : | 
pee 52, Castle Pircet. BELFAST ds 33, High Street. 


20, Dizon Street. Dustin ... ote 16, St. Andrew Street. 
35, Kirkgate. … 57, Corn: Street. 

10, Onstle Street. Newpoxt, ox . 82 Doëk Street. 
49, High Street. Canpirr Chambers, Bute Docks. 
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